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“When designing our ruggedized 
PORTable Series™ of hard disk drives, 

we needed to deliver high-performance 
features in a compact, efficient package... 
and we looked for the same capability in 
our suppliers. 


Zilog’s solution included not only the 
microprocessor and DSP, but data 
acquisition in a single chip. It’s highly 
integrated design, with features like 
single-cycle multiply/accumulate within 
the DSP meant we didn't have to sacrifice 
functionality for size. And we saved 
money, too, thanks to a lowered overall 


component count.” 
tj 


Jim Miller, 
President and C.E.O. 
- MiniStor Peripherals Corporation 





Contact your nearest Zilog sales office or 
authorized distributor for more information. 


Lis 


210 E. Hacienda Avenue 

Campbell, CA 95008-6600 

(408) 370-8000 

FAX (408) 370-8056 
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Why build your own wher Apex SS more than 
65 models of high power, high voltage and high 
speed power operational amplifiers to simplify 
your design requirements. Our Applications 
Engineers can help you design-in the power op 
amp that’s right for your circuit. Many models 
are in stock and ready for immediate shipment. 
So before you spend valuable time considering 
the maze of discretes on the market, call Apex. 


@) Lifetime Product Warranty 

w M/883 Certification, DESC SMD Parts 
gw Free Product Data Sheets, Data Book 
@ Evaluation Units >. 
gw Evaluation Kits 

wg, Applications Notes 

@ Spice Models 
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Put This Networkin ine 
On Your Motherboard. 
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Sit back. Relax. And leave the driving 
to US. 


At AMD? we've developed PCnet™ISA 
— a true one-chip Ethernet controller inches of board space. 


with driver support for Novell NetWare® PCnet-ISA not only saves you space, 


and NetWare Lite, Microsoft® LAN BESTCONNEctiry _ it also reduces your system cost, be- 
Manager, Microsoft Windows™ NT, IBM P¢ Magazine January 1993 Cayse it requires no additional memory. 
LAN Server, Banyan Vines? SCO UNIX? and And PCnet-ISA’s Bus Mastering design gives 

others as well. And of course, it’s completely | you much higher performance because it trans- 


NE2100 compatible. fers data directly to host memory, instead of 
In fact, PCnet-ISA gives you the integrated detouring it through a local buffer. Which 


For more information on PCnet-ISA contact your local AMD sales office or sales representative. International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267- 


features you need to make your next PC 
Ethernet-ready. So you get a complete 
1OBASE-T design in less than five square 





0; Hong Kong 86 54 525; London area (0483) 740 440: 
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Microsoft. 
Operating System 
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means you get higher throughput with lower 
CPU utilization. 

Thanks to our innovative IC solutions for 
Ethernet and FDDI LANs, we've been a net- 
working leader for more than 15 years. Our 
cooperative partners include such industry 
leaders as DEC, HP, and SynOptics. And our 
responsive engineering support Is only a 
phone call away. 


So when you're ready to plug into network- 


ing with PCnet-ISA, just contact AMD. With 


SCO* Open System Software 





LANtastic 

Network Operating System 
> > > > > be 
ETHERNET 


> > 
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AMD in the driver's seat you'll be on the road 
to success in no time. 


800-229-9323 ™ 





Ask for 
Literature 
Pack 16M. 





Advanced Micro Devices 


901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1993 Advanced Micro Devices, Inc. 


AMD is a registered trademark and PCnet is a trademark of Advanced Micro Devices. All other brand 


or product names are trademarks or registered trademarks of their respective holders. 


Manchester area (0925) 830 380; Milano (02) 353 32 41; Miinchen (089) 45053-0; Osaka (06) 243 32 50; Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 


CIRCLE 84 FOR U.S. RESPONSE 


CIRCLE 85 FOR RESPONSE OUTSIDE THE U.S. 





OCTOBER 14, 1993 VOL. 41, NO. 21 





I/0 TASKS FIND THEIR WAY ONTO THE PCI BUS... 43 


As board makers convene for Buscon, Futurebus+ gains two mezzanine 
standards: PCI and Sbus. 


MCMS DEMAND A DFT STRATEGY... 50 


In the effort to meet such demands, designers have found a number of ways 
to make their multichip modules easier to test. 


DIGITAL-SIGNAL PROCESSING GETS READY FOR MULTIMEDIA .. . 64 


Fast kernels, a new drive towards standards, and multimedia function 
libraries pave the way. 


MICROCONTROLLER SWITCHES 5-A, 60-V CURRENT PULSES... 71 
Adding a DMOS FET H-bridge rated at 60 V and 1 A to an 8-bit microcon- 
troller core creates a true “smart power” IC. 


CREATING AND MANAGING DESIGN LIBRARIES . . . 80 


Three separate articles discuss: the evaluation of IC libraries, library develop- 
ment techniques, and proper data management. 


TRANSCEIVER CHIP SERVES FOUR SERIALINTERFACES... 123 


Single chip performs physical-layer functions for Fibre Channel, ESCON 
SSA, and ATM data links. 


ENHANCED E¢PLDS HIT SPEED AND DENSITY HIGHS. .. 126 


Two complex PLD families let designers run systems at 135 MHz or trim chip 
count with 14-kgate programmable logic arrays. 
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Cathode-ray oscilloscope with plug- 
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Wireless standards are long overdue 
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e Proposed audio protocol may fos- 
ter a standard 

e Molding material and process iso- 
late TO-220 

e Alliance gives telecomm designers 
better access 

e SCI specification now available 
from IEEE 

e V.fast modem protocol headed for 
’94 approval 

e PowerPC hits the street running 

e Model learner speeds library 
development 

e Technical papers probe logic-syn- 
thesis kinks 


TECHNOLOGY ADVANCES .. . 33 

e CB-process enhancements yield 
high-speed array with 5.7-GHz pnp 
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e BGAs make transition to memory 
packages 
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memory, boosts accuracy 

e Interconnect specification boosts 
PC multimedia 
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COMING NEXT ISSUE 
e Advanced Technology Series: Digi- 


tal Audio Technology 

e New series of CPUs aim at person- 
al digital assistants 

e DRAMs speed graphics data flow 
e New RISC microprocessor simpli- 
fies high-performance designs 

e Flash-memory ICs and cards offer 
storage alternatives 

e Interfacing high-performance per- 
ipherals to a standard bus 

e New computer boards speed data 
flow for disk arrays 

e PLUS: 
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Ideas for Design 
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FLASH A/Ds 


Micro Networks Can Solve 
b (ole]arav@)e)|(er-lt(e)an mal pard\=. 
with the Industry's Fastest 


CMOS Flash A/D Converters. 


FEATURES 
« 6-Bit Resolution 
¢ +5V Supply Operation 
oie Ne@sicellice 
« DIP and SOIC Packaging 


Geass gece 
and Military Models 


Call or FAX for FREE Samples 
or Product and Applications 
g@sascieg (04.0046) Oo 
Flash A/D Converters. 


Maximum Performance 
Minimum Power 
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Cathode-Ray Oscilloscope With Plug-In Preamplifiers 

Providing the Type 535 Cathode-Ray Oscilloscope with plug-in preamplifiers 
has resulted in a versatile instrument capable of covering the complete range 
of facilities which formerly required the use of three or more separate high 
quality laboratory scopes. The unit (shown), also has a new accurate sweep 
delay circuit, a wide time-base range, and high accelerating potential, making 
it adaptable to almost any phase of laboratory development investigation. 

The sweep circuit provides 24 calibrated sweeps from 0.1msec/em to 5sec/em 
with accurate 5x magnification on all ranges, and continuously variable uncali- 
brated sweeps from 0.1msec/cm to 10sec/em. Automatic main sweep lockout 
with controllable reset permits accurate delay of the start of the main sweep 
from 10msec to 20,000msec. A 10kv accelerating potential is provided for the 
Type 51P2 metallized 5" cathode-ray tube, and the square-wave amplitude 
calibrator covers a range of 0.2mv to 100v. 

Three different plug-in preamplifiers are available for use with the instru- 
ment, which is a product of Tektronix, Inc. (P.O. Box 831, Portland 7, Ore.) 
Additional plug-in units are being 
developed. 

The Type 53C Dual Trace Unit 
has two identical amplifier chan- 
nels, activated on _ alternate 
Sweeps, or nonsynchronously, at 
about 100kce. Both channels have a 
0.04msec rise time, d-c to 8.5Mc 
bandpass, and 0.05v/em to 20v/em 
sensitivity in nine calibrated steps. 
Sensitivity is continuously variable 
between steps and extends to 
50v/cm. A four-position a-d/d-c and 
polarity reversal switch is pro- 
vided for each channel. 

The Type 53D Differential High 
Gain d-c Unit has a sensitivity of 1 
mv/em to 50v/cm in 24 calibrated 
steps, with variable sensitivity be- 
tween steps. Band-pass is d-c to 250kc at maximum sensitivity, extending to 
750Ke at 50mv and lower. A six-position a-d/d-c input selector switch is pro- 
vided. The Type 538A Wide-Band d-c Unit has a 0.035msec rise time, d-c to 10Mc 
bandpass, and 0.5v/cm to 20v/cm sensitivity in nine calibrated steps. Sensitivity 
is continuously variable between steps and extends to 50v/em. Two signal inputs 
with 60db isolation are provided, as well as a four-position a-c/d-c and input 
selector switch. 

Waveforms available from the front panel include positive gate, delayed gate, 
main sawtooth, internal trigger, and a calibrating square wave. The instrument 
also has a beam position indicator in which indicator lights show the location of 
the cathode-ray electron beam when it is off the screen. The horizontal input 
amplifier has a sensitivity of 0.2v/em to 20v/em which is continuously variable. 
Direct-coupled unblanking assures a constant unblanking level when changing 
sweep rates and duty cycle. A new balanced delay network (0.25msec signal 
delay) to provide superior transient response and a 50cy to 50ke repetition rate 
source are other features. (Electronic Design, October 1958, p. 12.) 

The 530 series plug-in oscilloscopes demonstrated the market savvy and techni- 
cal expertise of Tektronix founder Howard Vollum. The scopes also led to a 
management crisis within the young company, according to the company history 
Winning With People: The First 40 Years of Tektronix. Vollwm wanted to offer 
users the versatility of a plug-in scope, while Tek partner Logan Belleville wanted 
to a separate scope for each specific purpose. Belleville, a former member of the 
WWII MIT Radiation Lab staff, ended up leaving the company in late 1953, while 
Vollum served as Tektronix’s leader until retiring in 1983.—Ed. 
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To get the complete picture in digital media, 
turn to our complete family of solutions. 

We offer what you need to integrate digital 
media into your next system, including 
innovative ICs for the input, manipulation and 
output of digital video and audio signals. 

So now, for the first time, you can bring 
dazzling studio effects right into your customer’s 
desktop. 

Our experience in digital signal processing 
for real world video applications is unrivalled. 
And we offer all the features you’d expect from a 
company with Philips’ track record in digital 
video and audio. 


There’s a line-locked clock for frame-to-frame 





video stability. Standard 5-volt operation. Plus 
highly accurate Sigma Delta audio conversion 


between digital and analog audio. 


SAA7360 Audio A/D PCF5020 Audio DSP SAA7323 Audio D/A 


TDAI016 Mic Amp ALC TDA6330 Audio Control TDA1545 Continuous 
Calibration D/A 
z TDA8425 Audio Control TDA7052A 1W Power Amp 

ss w/ Volume Control 
TDA1315 Digital Audio TDA1519 2x10W 
Input Output Power Amp 
TDA8708 Video A/D with SAA7192A Digital Color SAA9065 VideoTriple D/A 
Clamp and AGC Space Converter with features 
SAA9051 7-Bit Digital Color | SAA7186 Digital Video SAA7199B Digital Video 
is Decoder Scaler Color Encoder 
ra 
> | SAA7151B 8-Bit Digital Color SAA7169 Video Triple 
Decoder 9-Bit D/A 
SAA7191B 8-Bit Digital Color TDA8702 Video 8-Bit D/A 
Decoder 





For more information, contact us today. 
You'll be dealing with a supplier who knows 


digital media inside, and out. 


Philips Semiconductors - Europe: Fax: +31 40 724825. Asia-Pacific: Fax: +886 (2) 500 5888. 
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The Tics Realtime multi-tasking kernel is a linkable C library that allows C functions to rur 
as preemptive concurrent tasks. Developed for professional software developers who 
need a capable full-featured real-time multi-tasking development system. Tics can run 
with MS-DOS or stand-alone on an embedded micro-processor. Turn your MS-DOS based 
PC into a powerful real-time multi-tasking system. This complete development system 
includes the multi-tasking kernel library, memory management, a multi-tasking COM port 
library, and comprehensive sample programs for multi-tasking dials and gauges, data 
acquisition and control, and more. No royalties. Full C source code for the entire system 


is included. Call today for details. 


C source code is included - fully documented and 
complete. 


Includes our new book "The Art of Real-time Program- 
ming". 


Tics is written entirely in C and is portable to virtually any 
microprocessor. 


Tics can run with MS-DOS or stand-alone on an em- 
bedded target. 


The PC timer chip is reprogrammed to user specified 
granularity. 


Includes multi-taking COM port library for multi-tasking 
serial |O. 


Preemptive, cooperative, or time-sliced scheduling, 
configurable on a task by task basis. 


No restriction on the number of tasks. 

Stack size is variable on a task by task basis. 
Priorities can be changed dynamically. 
Tasks may be created dynamically. 


The development system also includes Tiny Tics, a 
small round robin kernel that is ideal for micro-control- 
lers. 


Requires about 8K bytes of code space & is ROMable. 


Tics 











Three types of high speed timers: in-line pause, one- 
shot timers, and time critical periodic timers. 


Differential timer management system. 


Inter-task communication using message queues or 
high speed mailboxes. 


Critical region management. 


High speed memory management system. Un- 
restricted number of memory pools. 


Priorities on tasks and messages provide great 
flexibility. Priorities on messages means that high priority 
messages go straight to the front of the queue. 


Optionally, cooperative tasks may share a common 
stack so that hundreds of tasks can run with the overhead 
of a single stack. 


Object oriented. Create task instances with their own 
separate instance data. 


Messages or mail can be sent from within an isr. 
Time out option while waiting for a message. 


Message and timer cancellation. A message or timer is 
cancelled even after it has been dispatched. 


Dynamic stack checking option checks for stack pointer 
integrity on each context switch. 


$499 plus shipping & handling 
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Thesé Days, It Takes More Than A Wish 
_ To Make Your Dreams Come True. 





Most of the time, it takes money. And that means starting to plan 


now so that you can reach your goals in the future. That’s why you 
should invest in U.S. Savings Bonds. With just a little money from each 
paycheck, you can buy Bonds through the Payroll Savings Plan at work. 
Find out how U.S. Savings Bonds are making American dreams a reality. 
Ask your employer or call 1 800 4 US BOND for more information. 
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the importance of improving 
telecom efficie 


But we do. 


As proof we offer our new 
switchmode chip set. 


ee 






819114 LO 
8 


Supply Current (mA) 


100 200 300 
Frequency (kHz) 


400 500 600 


Most efficient high-frequency 
dc/dc conversion. 


The $i9114 PWM controller and 
Si9420 LITTLE FOOT® MOSFET 
chip set delivers dc/dc conversion 
at up to 1MHz with very 
low power dissipation... 
the result is one of the 
industry’s most efficient 
Switchmode solutions 

for telecom products. 


Save board space 
with fewer and 
smaller components. 


Both devices come 
in SO packages. And the high- 
frequency capability allows for 
smaller magnetics and filters to 
be used, eliminating the need 
for electrolytic capacitors. 





More protection features 
mean higher reliability. 


The $i9114 has high-precision 
current limiting for improved 
performance. Soft-start circuitry 
to eliminate start-up overshoots 
and stresses. And frequency and 
phase synching to stop “beat 
noise.” 


Contact your local Siliconix/ 
TEMIC sales office or call our toll- 
free hot line at 1-800-554-5565, 
ext. 296. Ask for your Telecom 
Design Guide. 


are mi 
Siliconix 
A Member of the TEMIC Group 


2201 Laurelwood Road, Santa Clara, CA 95054 
Fax: (408)970-3950, Attn 43-296 


Members of TEMIC Semiconductors: Telefunken Semiconductors, 


Siliconix, MATRA MHS, Dialog Semiconductor 








What products 
a Motorola 68000 


A better question is 


Motorola 68000 microprocessors power the world’s most innova- 
tive products. In fact, there are over 75 million chips in use arounc 
mam =the world today. So if it beeps, plays, records, inte se store: 
computes, or moves, chances are it's controlled at 
by a Motorola 68000 32-bit microprocessor 
For instance, the full-featured 68000 Lg 
family offers our absolute highest 
performance for everything from [ 
computers to robotics. We deliver 
impressive integer performance, 
Go powerepay| ‘loating point 
morener’) performance, 
and memory management. 
Consider the 68040—it’s our 
leading edge chip in power 
and function. Until the 68060. 
Printers. Networks. Office 
automation. Just a few of the 
applications that use the 
68ECO000 family. These chips 
rave the same high integer 
performance as 
the 68000 
eee = family, but 
are ¢ streamlined for the 
lowest possible cost. How 
low? From under three dollars. 
Or perhaps you require a micro- 
processor that's tuned to your specific 

















68EC000 # 








are controlled by 
microprocessor? 
What products aren't? 


upplication. Our 68300 family of integrated microprocessors combines 
he 68000 architecture with popular peripherals to create a wide range of 
peaue casey aeeetsont. Making them perfect for the next wave of telecom- 
me ie munications, hand-held computers, and multi- 
= media products. In short, this family is 
~~ ideal for when cost, space and power 
‘ ‘pee consumption are over- 
| riding concerns. 
= All of which, com- 
bined with proven develop- 
ment tools, reusable code, and 
our application support team, 
adds up to one solid conclu- 
sion: dollar for dollar, noth- 
ing can match Motorola 
68000 microprocessors. 
To receive more detailed 
information about 68000 


microprocessors, just call 
us at 1-800-845-MOTO. 













Motorola 68000. We're in control. 





Motorola 68000 32-bit 
microprocessors con- 
trol the most innova- 
tive products in the world. 
Will yours be one of them? 


MOTOROLA 


and the ®are registered trademarks of Motorola, Inc. ©1993 Motorola Inc. All rights reserved. 
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of your design. And meeting your critical 
business needs for a cost-effective,time- 
effective solution. 

The know-how we bring to your 
high-performance interconnect needs can 
be extended as much as you need, too: we 
offer services that pick up from your initial 
design concept and take you all the way to 
production. Starting with in-depth analyst 
and verification, we can provide board 
layout and routing, full software simulation 
of and proof of first article, thermal and 


electrical analysis, package design, and 
fabrication. 
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For more information, call the AMP 
Information Center near you. 
Scandinavia: 
Sweden 46-8-580-833-00 (fax 46-8-580-194-70) 
Central Europe: 
Holland 31-73-20-0911 (fax 31-73-21-2365) 


THIS IS AMP TODAY. 
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Germany 49-6103-7090 (fax 49-6103-709223) 
Great Britain 44-1-954-2356 (fax 44-1-954-6234) 
Southern Europe 

France 33-1-34-43-2720 (fax 33-1-30-30-4550) 
Italy 39-11-7178-1 (fax 39-11-403-1116) 

Spain 34-3-200-8466 (fax 34-3-201-7879) 


LCD Proto Kit 


Everything you need to 
start your LCD application 
.... create complex screens 
in just a few hours! 


240 x 64 * Kit provides 
pixel . serial inter- 
Supertwist face to IBM 
LCD PC for quick 
mounts prototyping. 
directly A Board also 
onto oe supports 
CYBO03 i displays up 
proto- ee to 240 x 128 
typin oe pixels. 
board. - 

Interface to 


6 soft keys or 


4 x 4 key matrix. 


Dial 0-25k 
ohms for LCD 
contrast. 


Wirewrap Controller 
area for provides 
custom ‘ parallel or 
circuitry . serial high- 
or back- level control 
‘ of Instrument- 

size LCDs. Up 

to 256 built-in 
windows support 
window-relative 
text, bargraphs, 
waveforms, and 
plots. Text and 
graphics are main- 
tained in separate 
planes, facilitating 
special effects. 
Complete User 
Manual included. 


Alternate Add your own 8051 
CPU for stand 
alone operation. 


serial jack for 

RxD, TxD, 

CTS, and 5 Pin 
GND, plus Power Power 

2 spares. DIN. Connector. 


Kit also includes: 


Power supply provides +5v and Gnd for 
board, -12v for LCD, 
and + 12v spare. Sample routines in 

8051 Assembler 


and QuickBasic. 


LCD Paint™ for 
creating your own 
graphics 

images. 


4-wire 

RJ114 styl 

cable with 
DB25F 
connector 

for your IBM PC. 


$495 - Kit 
dituaw LCD Starter Kit. 


Demo routines 
preprogrammed 
into 8751 for 
immediate 
gratification. 


($595 scanned & 88) 


*The CY325 CMOS 40-pin DIP and 44-pin 
PLCC LCD Controller IC are available 
from stock @ $75/singles, $20/1000s . 


CyberneticMicroSystems 
Box 3000 @ San Gregorio CA 94074 
cs Tel: 415-726-3000 @ Fax: 415-726-3003 
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RETOOLING THE INFRASTRUCTURE 


he Federal Communications Commission finally took action on giving 
RF-spectrum space to new wireless communications services by 
reallocating frequencies in three bands—1850 to 1970, 2180 to 2150, 
and 2180 to 2200 MHz. In addition, they plan to start auctioning off 
operating licenses next year (which the Government hopes will add about $10 
billion to its coffers). What impact will this have on the industry? Simply, it 
removes a major roadblock in the path to a large market for new devices and 
equipment. It also highlights an interesting reversal of trends in two basic 
communications systems—television and voice/data communications—and the 
problems of changing infrastructures when major technology changes occur. 

In the old days, telephones were hardwired and television entered the home 
through the air from a single transmitting antenna. Today, in television, we are 
seeing over-the-air transmissions being superseded by cable hookups carrying 
many more TV channels as well as extra facilities offered by broadband 
media—interactive television, utility meter reading, etc. The wired connection 
seems appropriate here because television, as primarily an entertainment 
medium, involves static usage (witness the well- known couch potato), and the 
other services likewise will be directly related to the home. 

However, in voice and data communications, the trend has flipped in the 
opposite direction, away from the wire tether in the home and office to a 
wireless system where signals interact with multiple antennas. This type of 
communications is becoming an increasingly integral part of today’s mobile 
society. With the new personal communications services, the intelligent net- 
work will route calls to wherever that particular person happens to be. 

What becomes apparent here is that when a technology is young, its custo 
ers must adapt to it and accept its limitations. However, when the technology 
advances to a certain point, it can be configured within an infrastructure that 
adapts to the customers’ needs and greatly expands the system’s resources. 

Changes to an infrastructure are difficult to achieve, though, when numerous 
companies over many years have made large investments in the previous 
structure. Three groups with wires entering the home—cable-TV, telephone, 
and utility companies—now are competing for the lead position in delivering 
on the promise of a broadband connection to the home. In wireless communica- 
tions, telephone companies and cellular-system owners will soon be joined by 
many new wireless-services companies. 

Unfortunately, what it appears to come down to is that the Government must 
play a role in reshaping the infrastruc- 
ture, even if it does cost entrepreneurs 
$10 billion at the upcoming auction. 
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MIXERS 
UNPRECEDENTED 























4.5 SIGMA 


A , 
REPEATABILITY GUARANTEED UTOMATED ASSEMBLY 


for low-cost and 
1 week shipment guaranteed 


ALL-CERAMIC PACKAGE 
cover pull strength 
in excess of 20 Ibs. ULTRA: REL™ MIXERS 


S YEAR GUARANTEE 


RUGGED CONSTRUCTION 
passes MIL-M-28837 


SURFACE MOUNT shock and vibration tests 


board area .25 x .30" 
tape and reel available 





SOLDER PLATE 

OVER NICKEL METALIZATION 

improves solder reflow reliability 
and eliminates leaching 


ALL-WELDED 
INTERNAL CONSTRUCTION 
withstands up to 240°C for 5 minutes 


actual size 


ALL-CERAMIC 5 to 3000MHz ..°37>, 


Midband, dB 
Now you can buy very low-cost, high-performance Model LO Freq. (MHz) Conv. _Isol $ ea. 
commercial mixers with the ruggedness and reliability (dBm) LO,RF IF Loss L-R L-I (10-49) 


required for military applications. That's value! RMS-11X +7 5-1900  5-1000 29 31 «3.95 


i 
Only from Mini-Circuits. RMS-11F +7; 5350-2000 - DC-400 -<—5.5--- 31. 30. 24.95 
RMS-30 +7 200-3000 DC-1000 65 26 22 6.95 

7.5 


RMS-25MH_ +13 5-2500 55-1500 32°. "32 7 Os 
finding new ways 
Setting fees Standards 


ei Mi : Fe |. Ci g rc U its WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 HEE 44-252-835094 Fax 44-252-837010 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS' 740-pg HANDBOOK. 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
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Who made the great monoliths on Easter Island? 
Nobody knows. 





1SO9001 


@ SEMICONDUCTOR BUSINESS 
Certified 


SALES & MARKETING DIV.: JOONG-ANG DAILY NEWS BLDG., 7, SOONWHA-DONG, CHUNG-KU, SEOUL, KOREA]TEL: 751-6114 FAX: 751-6061 
SAMSUNG SEMICONDUCTOR INC. (USA, SANJOSE): TEL: (408) 954-7000 FAX: (408) 954-7873| HONGKONG BRANCH: TEL: 3626900 FAX: 8661343 | 
TAIWAN BRANCH (TAIPEI): TEL: (2) 757-7292 FAX: (2) 757-7311 SAMSUNG ELECTRONICS JAPAN CO., LTD. (TOKYO): TEL: (03) 5641-9850 


FAX: (03) 5641-9851 SAMSUNG SEMICONDUCTOR EUROPE GMBH (FRANKFURT): TEL: 0049-6196-90090 FAX: 0049-6196-900989 
SINGAPORE PTE LTD.: TEL: 535-2808 FAX: 227-2792 
Certificate No FM24651 








Who makes the fastest IM Fast SRAM tn the world? 


SAMSUNG 





It's been a major effort. But in a brief span of time, We'll follow the 10ns part with an even greater 
Samsung has made quite an ascent. accomplishment — the world's first 1-meg at 8ns. 
In the significant SRAM area, Samsung isnowamong At Samsung, we're proud to be part of these 

the leaders. advancements. And proud to extend the leadership 


And the first company worldwide to equal the top we earned with the world’s first 16-meg DRAM. 
BiCMOS speed standard. Which gives you, for the What we've done in SRAMs has been widely 


first time, an alternate source for 1-meg SRAMs at noticed, and we've become a supplier of choice to 
a blazing 10ns. many of the major systems companies. Now, you 
As a reliable, high-volume supplier, we're going to can choose Samsung as your partner. 


do a lot for your ability to design new products. 





FAST SRAM FAMILY Low Power SRAM FAMILY 
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Density | Part Name | Org, 






SOu(R) 





15/20/25 
















KM644002 Kmes4000 | 512Kx8 | 55/70/85/100 | DIPISOP/ 
512K x8 15/20/25 SOu(R) TSOP 
7 256K x 16 20/25 SOU(R) KM684000-V | 512Kx8 | 75/85/100 | DIP/SOP/ 3.3V 
iM x4 20/25 SOJ(R) 93,20 3.3V TSOP 
: 512Kx8 20/25 SOu(R) '93,2Q 3.3V KM658512_ |: 512Kx8 80/100 SOP/TSOP Pseudo 
| KM616V4002| 256K x 16 25 SOu(R) '93,3Q 3.3V 









BiCMOS 
BiCMOS 


SOUR) 
SOu(R) 
SOu(R) 
SOu(R) 







KM681000 128Kx8 | 70/85/100 | DIP/SOP/ 
TSOP 
128K x 8 KM658128 128K x 8 80/100 DIP/SOP Pseudo 


256K x 4 
128K x 8 






| KMe8i002 











| KMe161002 | 64Kx 16 SOU(R) TECHNOLOGY 
sa THAT WORKS 
SOU(R) FOR LIFE 





15 
| KM741006 | 256Kx4 10/12.5 


(R): Revolutionary Pin Configuration 
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Surface Mount PC Board Mount 
Low Profile Single and Dual Output 
Isolated Industrial to Military 
up to 1000 Volts 


Linear Switchers Open Frame 
Low Profile Upto 200 Watts 


New Isolated DUAL Outputs 
Wide Input Voltage Range 
Regulated 100 






See EEM 
or send direct 
for Free PICO Catalog. 

Call toll free 
in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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TECHNOLOGY BRIEFING 


WIRELESS STANDARDS ARE LONG OVERDUE 


he flood of incompatible wireless-LAN (WLAN) products pouring 
into the industry has reached the crisis stage for both end users and 
information-service managers, and could very well delay the antici- 
pated quick upward turn in the market. “The wireless LAN industry 
is at a crossroads. It can continue to plod along without standards, or get into 
a hockey-stick-like growth with open standards,” according to Richard Siber, 
director of the Mobile Communications Group at BIS Strategic Decisions. 
Without standards, many users are worried about betting on the wrong horse, 
much like the Betamax/VHS scenario. 

The proliferation of incompatible WLAN platforms will also impact software 
development. Only when standards are developed to define how WLAN nodes 
behave will developers of network operating systems and ad-hoc networking 
applications be able to propagate the enabling software, such as drivers and 
integrated network management, that’s needed to fuel the mass market. To- 
ward this end, the IEEE 802.11 WLAN committee is 
trying to create a unified Media Access Control (MAC) 
standard that will foster interoperability between 
WLAN equipment from various vendors. The MAC 
protocol implements the lower half of Layer 2 of the OSI 
(Open Systems Interconnection) reference model that 
governs access to the transmission media. 

However, the challenge for any standards committee 
is to balance the need for a satisfactory technical solution 
against the pressure from early market entrants who 
promote proprietary systems. “Open standards for ~— s : 
WLANs should be based on technological excellence and MILT LEONARD 
the need to quickly complete a minimum subset of stand- COMMUNICATIONS & INDUSTRIAL 
ards to ensure that WLANs from different vendors will 
interoperate,” says Gary Johnson, director of the wireless networking business 
group at National Semiconductor Corp., Santa Clara, Calif. 

Since March of last year, the 802.11 committee has narrowed the field of 
contenders to three MAC protocol submissions. One is a reservation-based 
protocol that uses a central control point to schedule transmissions. The trans- 
mitting station waits for the contention time of the protocol’s constant-length 
frame and transmits a short request-to-send (RTS) message to the point control 
function (CF). In the next frame, if the network is not too busy, the point CF 
notifies the station of its transmission time. Another contender is the Hybrid 
Carrier Sense, Multiple Access with Collision Avoidance (CSMA/CA) protocol. 
This is a listen-before-talk protocol that’s based on a distributed control func- 
tion. The hybrid, which is a version of the CSMA/CA protocol once used with 
wired Ethernet LANs, uses RTS and clear-to-send (CTS) messages to avoid 
collisions. These messages tell stations within the range of both the sending and 
receiving nodes that a data packet is about to be transmitted and to stay off the 
channel for a specific time period. These two protocols are incompatible, and it 
could take the committee a year or two to make a choice. To expedite the 
decision, a third protocol proposed by National Semiconductor, called the 
Unified MAC protocol, combines the major elements of the other two. 

From the end user’s point of view, the industry is in dire need of WLAN 
standards to eliminate the risks of using proprietary products, limited interop- 
erability, and early product obsolescence. Once set, the standards will enable 
all mobile computing platforms, including PDAs, notebooks, laptops, and desk- 
tops, to communicate with one another using multiple client-server and peer- 
to-peer networking operating systems. When this hurdle is negotiated, the 
industry can then focus on integrated network-management issues. 

(As is evident here, one other element of the industry that’s also in dire need 
of some control is the generation of acronyms. But that’s another story for 
another day.) 
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Introducing LabWindows/CVI 
for Windows and Sun 


onstructing an instrumentation system? Whether 

it’s data acquisition, process monitoring, or auto- 

mated test, you'll have to integrate your system 
hardware and software, on time and under budget. 
Welcome to LabWindows/CVI - the software tools to take 
your system from blueprint to reality. 


Industry-Standard Foundation 

LabWindows/CVI is based on industry standards -— so it’s 
flexible enough for any job. Program in C. Run under 
Windows or UNIX. Acquire data and control your 
instruments using the standard NI-488.2™, NI-VXI™, and 
NI-DAQ? driver software. Simplify instrument control 
with the 300+ drivers in the growing LabWindows GPIB, 
VXI, and RS-232 instrument libraries. 






Open Software Architecture 
LabWindows/CVI is built on an open soft- 


f NATIONAL 
INSTRUMENTS* 


The Software is the Instrument ® 


ware architecture. You can integrate external DLLs, 
object modules, or libraries into your LabWindows/CVI 
programs. Or, use the DDE or TCP/IP libraries to 
communicate with other applications and computers. 
And, you can run all of your programs created with 
LabWindows for DOS. 


Interactive Programming Tools 

LabWindows/CVI combines the productivity of inter- 
active code generation with the speed and flexibility of 
ANSI C programming. Whether you are a casual 
developer or a professional software engineer, you'll 
assemble instrumentation systems faster, easier, and 
more effectively with LabWindows/CVI. 


Call now fora 
FREE brochure! 
(800) 433-3488 
(U.S. and Canada) 





6504 Bridge Point Parkway ¢ Austin, TX 78730-5039 ¢ Tel: (S12) 794-0100 © 95 (800) 010 0793 (Mexico) ¢ Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 « Austria 0662 435986 © Belgium 02 757 00 20 * Canada $19 622 9310 * Denmark 45 76 26 00 « Finland 90 527 2321 ¢ France 1 48 65 33 70 * Germany 089 714 50 93 
Italy 02 48301892 * Japan 03 3788 1921 « Netherlands 01720 45761 ¢ Norway 32 848400 * Spain 91 640 0085 ¢ Sweden 08 730 49 70 Switzerland 056 27 00 20 * U.K. 0635 523545 


© Copyright 1993 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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SIEMENS 


satanace  tntaste 


oe 


Systems in Silicon for Information Technology. If you want to get to the top in 


information technology, you need a 


secure partner — one who can 
make his mark and help you make 
| yours. A partner who Is right up 
front in semiconductor technology 
and can come up with chips of the 


ie most advanced system design, 
like for digital switching, analog and 

| digital subscriber line cards and 

terminals, primary rate interfaces, 

a serial data transmission and digital 


The best address for Siemens Semiconductors: - 








CA) Wien € Ziirich @) 30880 Hannover ©) 70174 Stuttgart C Madrid Oldbury 
Tel. (0222) 71711-5661 Tel. (01) 495-3111 Tel. (0511) 877-0 Tel. (0711) 20 76-0 Tel. (01) 5554062 Tel. (0344) 396062 
Bruxelles ©) 40219 Diisseldorf C®) 90439 Numberg Ballerup CF) Paris Amaroussio/Athen 


Tel. (02) 536-2111 Tel. (0211) 399-0 Tel. (0911) 654-0 Tel. (44) 774477 Tel. (1) 4922-3810 Tel. (01) 6864-111 
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mobile radio. A partner for whom simulation software — that get you 


innovative solutions are just 
as important as unimpeachable 


product quality and dependable 
delivery. In state-of-the-art ICs for 
wired communication no less than 


in high-density chip sets and 


ultramodern small-signal ICs for 


where you want to go fast. 


What better than to stake in Global 
PartnerChip. In a semiconductor 
producer with whom you can forge 
strong links. And anywhere in 

the world. 


digital radiocoms. And, of course, Get in touch with your nearest 


always combined with front-to- 


end Siemens office or write 


consulting, and design aids with Siemens AG, Infoservice HL 9102, 
impact — boards, application and POB 2348, D-90713 Furth. 





CD Milano CY) Oslo 5 CP) Alfragide GP) Helsinki 

Tel. (02) 6766-42 41 Tel. (02) 633000 Tel. (01) 418 3311 Tel. (9) 051051 
Dublin ID Den Haag Kist = REE 

Tel. (01) 6847 27 Tel. (070) 3333333 a, ioGtioe es 


CIRCLE 179 FOR U.S. RESPONSE 


CIRCLE 180 FOR RESPONSE OUTSIDE THE US. 


* 


& 


Vv Vv Ba Va Ua Va 


he 


i pA Rs aRIIS 


ERPPAMD DAERAH GOO 
Satake arae aAermesnantrene aE EEA) 


PMB2705GOLD - 
GSM One-Chip Logic 
Device — is a densely 
integrated chip in 
1-um CMOS tech- 
nology that combines 
virtually all the logic 
functions of aGSM 
mobile phone. 
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Advanced tools that help you build upon what 
you ve already built. That’s Total Integration: 


To quickly move from concept to silicon requires the 
right development tools. And part of our commitment to 
Total Integration’ is providing you with the bridge to sili- 
con integration through powerful ™ 

yet user-friendly tools. 








Working closely 
with Cadence, 
we will install 

the ASIC 
WorkBench ~ 
in all world- 


That’s why we’re com- 
mitted to the establish- 
ment of open, industry- 
standard hardware and soft- ce Tae 
“i centers. 
ware tools that are compatible 
with those you already have. And just as we have devel- 
oped reusable silicon methodologies, we maintain the 
same philosophy when it comes to creating powerful cus- 
tomer tools. So when you need to combine your functions 
with ours, you'll save man-months as well as money. 


Core tools for core functions. Our hardware and 
software development tools enable you to adapt our 
advanced core functions to your system quickly and easi- 
ly. For example, with our world-class DSPs, 
you have a world-class development envi- 
ronment. Not to mention more than 100 
third-party developers for additional 
support. This environment is as 65, 
easy to use as your general-pur- Logic 
pose microprocessor tools, and it’s sofvare Tool” provides 
comprehensive. Plus it includes @ s¢mple analysis tool to 

; She eee help you determine what 
high-level-language optimizing complexity of product is 
: : ‘ : optimal for your design: 
compilers, De cee operable PLDs, FPGAs or gate 
systems and real-time emulation. arrays. 


That’s just for starters. 


Opening the door to open tools. To help you 
move to your next level of integration, we've defined new 


DING 
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commercial flows with leading software and hardware 
vendors like Mentor Graphics and Cadence Design 
Systems. After all, the faster you complete your product 
design, the faster you get to market. 


And as a result of our combined efforts with Mentor, 
we are defining an open, industry-integrated tool set for 
combining complex mixed-signal functions. This allows 
for on-chip integration of lin- 
ear, power, microcon- 
troller and logic func- 


Our DSP starter 
kit is the lowest 
cost tool available 
for first-time 
DSP users who 
want to begin 
the evaluation 
process. 









tions. Our teamwork 
with Cadence is resulting 
a next-generation front- 
to-back design environment for ASIC 
solutions. Then with early simulation and testing, TI can 
help customers avoid time-consuming alterations and 
begin the process of designing complex silicon. All in 
less time. 


Tools that simulate and test. To help collapse 
your design cycle — and make your life easier — we 
work with Logic Modeling Corporation to provide one of 
the industry’s most extensive libraries of simulation and 
behavioral models. And we offer a broad family of 
devices specially intended for rapid implementation of 
testability within systems. 


Helping build the bridge to silicon integration with 
tools that will help you get to market faster is just one 
part of Total Integration. Because Total Integration from 
TI unites our best technologies, tools, information, people 
and services to help extend your reach. 


For more information, just call us. 


OUR KR E 
NTEGRA 


wp TEXAS 


INSTRUMENTS 


Australia & New Zealand: Sydney, 61-2-878-9000, fax 61-2-805-1186; Melbourne, 61-3-696-1211, fax 61-3-696-4446:; 
Elizabeth, 61-8-255-2066, fax 61-8-255-2809. Hong Kong: 852-737-0338, fax 852-735-4954. Korea: 82-2-551-2800, fax 82-2-551-2828. 
Malaysia: 60-3-230-6001, fax 60-3-230-6605. People’s Republic of Chima: 86-1-500-2255, ext. 3750, fax 86-1-500-2705. Philippines: 63-2-817-6031, 
fax 63-2-522-0146. Singapore (& India, Indonesia, Thailand): 65-350-8100, fax 65-253-6655. Taiwan: 886-2-713-9311, fax 886-2-716-9487. 


© 1993 TI 00-3032B7ae 
™ “Total Integration”, “Extending Your Reach With Total Integration” and “Logic Integration Software Tool” are trademarks of Texas Instruments Incorporated. 
All other trademarks are trademarks of their respective corporations. 














HEXFRED 
Diode 





FIRST IN POWER SOLUTIONS gg 


High Speed 
IGBT 


0 ar cipeneinens IGBT and HEXFRED"™ 

_ diode in a single package, the CoPack. Priced 

_ ger below what you'd pay for a conventional 
a sepé a anti-parallel FRED. 













let you boost efficiency up to 
hile’ shrinking your circuit board. 
ize performance. Cut design time. 
ount. penienats And assembly. 










an you afford not to know more about 

IR's new CoPack? Write, fax, or call for 
“price and technical data on our complete 
ie. Delivery is off the shelf. 
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Power MOSFETs  UltraFast™ IGBTs Schottkys Diode Bridges Ultrafast Diodes MOS Gate Drivers 
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WORLD HEADQUARTERS: 233 KANSAS ST., ELSEGUNDO, CA 90245, USA (310) 322-3331. FAX (310) 322-3332. TELEX 66-4464. EUROPEAN HEADQUARTERS: HURST GREE 
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PROPOSED AUDIO PROTOCOL An audio protocol developed for a line of X terminals is under consideration 


by the X Consortium as an industry standard for playing, recording, and ma- 


MAY FOSTER A STAN DARD nipulating sound over a network. The Network Audio System protocol was 


submitted by Network Computing Devices Inc., Mountain View, Calif. The protocol supports 
multiple simultaneous applications and automatically handles format conversion among in- 
compatible PCs, workstations, and X terminals. Applications specify how various inputs and 
outputs are hooked together, and the system automatically routes sound data to the proper 
destination. Sound may be stored in an audio server for replay, or streamed directly to output 
devices, such as speakers. The Network Audio System also permits dynamic volume adjust- 
ment and sound mixing. Network Computing Devices created a sample of the protocol’s 
source code for the Sun OS 4.1 operating system, and is offering a free sample through the 
Internet network for public use and review. The consortium’s main function is to develop and 
enhance the X-Window System. The Interactive Multimedia Association is an international 
trade group representing multimedia vendors and users. For more information, contact Net- 
work Computing Device’s Judy Estrin at (415) 694-0650. ML 


MOLDING M ATERIAL AND An advanced molding compound and a new molding process were developed 


to fully isolate a TO-220 package with 2500 V rms of isolation, making it the 


: P ROCESS ISOLATE TO-220 first with such isolation for both single-clip and single-screw mounting. The 


package also has the equivalent thermal resistance of a 100-um layer of insulating mica. 
Power devices built with the “Fullpak” packaging technique require no additional hardware 
or insulating material. Thus, they can be mounted directly to a conducting surface at a poten- 
tial other than that of the device’s internal pins. The new package, developed by International 
Rectifier, E] Segundo, Calif., completely encloses the tab and drain with the new molding com- 
pound. The compound creates a thin layer over the tab to form a high-level electrical isolation 
layer. A special retracting-pin process during the molding step ensures a fully enclosed lead- 
frame. The new technology also creates a more compact package, now just 10.5 mm wide by 16 
mm high. The unique package design achieves a minimum creepage distance between pins of 
2.65 mm and a minimum clearance of 4.8 mm—the best of any fully isolated TO-220 package. 
International Rectifier will eventually offer its complete TO-220 power-MOSFET line in the 
new package. Devices now offered in the package includea 16-V/14-A, 0.4-0 FET; a 200-V/5.9- 
A, 0.4-0 FET; and a 600-V/3.5-A, 1.2-0 FET. For additional information, call Gene Sheridan at 
(310) 607-897 8. FG 


ALLI ANCE GIVES TELECOMM In a move that will give U.S. designers of telecommunications systems easi- 


er access to a wider array of test equipment, Tektronix Inc., Wilsonville, 


DESIGNERS BETTER ACCESS Ore., will now sell the RF and microwave communication and television test 


equipment developed by Rohde & Schwarz GmbH & Co. KG, Munich, Germany. Under a stra- 
tegic alliance effective this month, Tektronix assumed exclusive marketing, distribution, ser- 
vice, and support responsibility for the Rohde & Schwarz products in the U.S. The German 
firm took on similar responsibilities for Tektronix’s test and measurement products in East- 
ern Europe, most of the Mediterranean, the Middle East, and the Commonwealth of Indepen- 
dent States. The new agreement complements a move last June, when Tektronix agreed to dis- 
tribute and service Advantest Corp.’s (Tokyo, Japan) RF, microwave, and communications 
products in the U.S., Canada, and Mexico. Rohde & Schwarz had already made such a pact 
with Advantest last year. JN 


SCI SPECIFIC ATION Now The ANSI/IEEE standard 1596-1992, detailing the scalable coherent inter- 


face (SCI) specification, is now available. SCI offers users a single-chip inter- 


AVAILABLE FROM IEEE face that includes transceivers, FIFOs, and protocol logic. The interface sup- 


plies computer-bus-like services, yet delivers system performance higher than any bus can 
provide. That’s due to a packet-based protocol, which is used over a large number of indepen- 
dent unidirectional point-to-point links. Initial links handle data rates of 1 Gbyte/s over a few 
meters, 1 Gbit/s over 20 meters using coaxial cable, or several kilometers using fiber optics. 
Interface chips are currently sampling. The published standard is easier to read and use than 
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the world’s largest selection 
2KHz to 1OGHZ trom $2 


With over 300 standard models, from 2-way to 48-way, 0°, 90°. and 180°, 

50- and 75-ohms, covering 2KHz to 10GHz, Mini-Circuits offers the world’s 
largest selection of off-the-shelf power splitter/combiners. And, with rapid 
turnaround time, we'll also supply “special” needs, such as wider bana- 
width, higher isolation, lower insertion loss and phase matched ports. 

Available for use in military and commercial requirements, models 
include plug-in, flat-pack, surface-mount, connectorized standard 
and custom designs. New ultra-miniature surface mount units 
provide excellent solutions in cellular communications, GPS 
receivers, Satcom receivers, wireless communications, and 
cable systems. 

All units come with a one-year guarantee and unprecedented 
“skinny” sigma unit-to-unit and production run-to-production run 
repeatability. All catalog models guaranteed to ship in one week. 
Mini-Circuits...dedicated to exceed our customers’ expectations. 


finding new ways ... 
Setting higher standards 


| Se oe eS ™ 
WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 
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: Introducing 
Two New Digitally 
Programmable IAs 















Protection 


Digitally Selected 











Protection 


Key PGA204/205 Specifications 


e Digitally programmable gain 


Simple Signal Acquisition 
PGA204 and PGA205 are monolithic, digitally controlled, precision 
instrumentation amplifiers. PGA204 has gains of 1, 10, 100, 1000; 


PA ESE aC ar cae Dane RS = 
PGA205 gains are 1, 2, 4, 8V/V. Gain is digitally selected by two PG A205 aay youre: | 
TEE or, CMOS-compatible address lines. Easytouse,bothcan...2° oo ee 
extend dynamic range of data converters—to over 20 bits with the © OffSEt VO! AGE... erstsrsseseieieiniettnitenenene SOuM max 
PGA204. And, analog inputs are internally protected for overloads Be UL VOMAQG ONL ci stccrnectledescossgerieennt Sersennewese 0.25uV/°C max 
up to +40V—even with power supplies turned off. Merit WI OIPCUC Ds wen l nth ctvatahoeae eee +40V 
oe a MISC OFT AO TOA ico Aiea esiseiovietontaecdn hastens 
Unlimited Applications ; sega —— 
PGA204 and PGA205’s /ow price, versatility, and precision make Be ieniect | cine Py A aS 40 ae 
them perfect for all data acquisition applications. Use them for aaa = Bee ey eee es aoe Bote stag 
process control, medical instrumentation, test/measurement equip- © PACKAGE OPLIONS ....rsetrernersennen 16-pin plastic DIP and SOIC 


ment and general-purpose data acquisition—the applications are 
unlimited. And, both operate with power supplies as low as +4.5V 
—perfect for battery operated systems. 






ON 
ENTAN 
\ RU NPIFIERS 


Program One Free 


To program your FREE sample—tust 
call 1-800-548-6132. And, get an 
Instrumentation Amplifiers guide filled 
with product specs and applications 
info, too. Or, contact your local sales 


rep for more information. —_ 
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PROGRESS REPORT 


Dedicated to the proposition that one good idea leads to another. 


Fifty years ago, getting the “big by terrestrial or satellite broadcast, 


picture” at home depended mostly across the continent or across the 


on your powers of imagination. But room, here’s why it pays to have 


the pictures to be delivered to homes _—_ Sharp go to bat for you. 
within this decade may exceed what A FINE LINE OF RF COMPONENTS, 
all but the most ardent futurist FINE-TUNED TO YOUR NEEDS. 


ever imagined. For years, Sharp has led the field in 

: the miniaturization, noise reduction 
and seamless integration of RF 
components, from Ku band LNBs — 
the industry’s smallest 


— to 22cc DBS 


ultra-compact DBS tuners — with their 
nced designs, reduced component count 
and low power consumption — contribute to 
tuners. The breadth 


smaller system sizes and have established 


new paradigms for reliability and integration... Hiarp’s lineand 
“information our ability to custom-configure help 
exchange now us meet your size, packaging or 
converging on the home market, with power requirements readily. 
every media from video disks to fiber As North American DBS comes 
optic highways jostling for position. into its own, we'll be there to bring 
At Sharp, we've always been partial home whole new generations of 
to the path of least resistance — the 
airwaves — ever since we created transmission of multiple signals and 
and marketed the first mass-produced —_ vast home programming options — 


crystal radio sets back in 1925. 


the products of your imagination. 


You might be surprised at the 
number of areas in which 
Sharp continues to be the 
pacesetter in wireless com- 
munications components. 
Whether your transmission 


is in RF or IR bandwidths, 


H/V linear and R/L circular polari- 
zation LNBs from Sharp provide 
superior cross-polar discrimination, 
plus a waterproof, airtight structure 
which ensures reliable performance 


in the most severe conditions. 


products supporting, for example, the 
















WE BRING TV SIGNALS TO 
THE HEART OF YOUR COMPUTER. 


It should come as no big surprise to 
see that Sharp, the 
world’s leading 


manufacturer of 
Sharp's 
RF components, flatmount TV 
tuner/demodulator 
features a 55 - 801 MHz 
tune range and demodulated 

NTSC video and audio outputs. 
A pin-compatible PAL version of the module 
will also be available, based on a 5.5 MHz 


intercarrier frequency. 


is one of the 
first to deliver 
a TV tuner/ 
demodulator 
in a flat-mount 
package offering easy integration in and power requirements precluded 
system design. their entry until now. And because 
It’s the start of a whole new ball- __ this is a complete component modu! 
game, Manufacturers of desktop and they can avoid design and develop- 
portable PCs gain immediate entry ment at the subassembly level — 
into video and multimedia — two always an enviable competitive edg 


arenas where tuner size, mounting 
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Sharp’s RY5 Series includes receiver, transmitter 


SHARP IS ON YOUR WAVELENGTH 
IN THE IR SPECTRUM, TOO. 


and bi-directional IR units. They support 38.4kb 
transmission rates over a 1-meter range, operate 


‘ : from a 5V source, and can be readily interfaced 
arp is the first company to deliver 


with existing digital circuitry. 


arket-ready technology for short- 
nge high-speed infra-red data 
ansmission. Small size, low cost, 
Ww power consumption, immunity 
EMI and no FCC licensing require- 
ents make Sharp’s IR product series 
key player in a nearly limitless 
nge of new applications, from 
srsonal communications systems to 3-volt operation are soon to follow as 
ireless joysticks and interactive TV. Sharp continues to evolve its expertise 
ansmission units providing ranges and experience in IR communications. 


) to 3 meters, higher data rates and 


SSS 


ss revolution: we're pulling the fu 


ture out of thin air. | 








FREE! SHARP’S LATEST 
RF COMPONENTS CATALOG, 
WITH NO STRINGS ATTACHED. 


Sharp’s RF Components Short Form 
Catalog will show you a huge range 
of capabilities, sizes and 
packaging options indicative 
of our customer focus and 
cutting edge expertise. 
It's yours free, 
just for calling. 

And the fact is, Ser 


your best connection is Sharp 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


FOR MORE INFORMATION CALL SHARP AT 1-800-642-0261 EXT. 902 
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whether 
your venture 

calls for high-end digital signal 
processing, the power to store 
hundreds of pages of graphics within 
the smallest possible space, uncom- 
___ Promising flat panel display 
“quality, or a manufac- 
f | turer uncommonly 
"committed to responding 
“to your own design ideas. 


For more information, simply 


contact your nearest Sharp 


Electronics Corporation sales office or 


call us at 1-800-642-0261, Ext. 902. 


SEC-1093 


“A great time to introduce a new luxury 
cruise line. The economy was in a slump, and the 
competition was on the rise. 

We told our new 


Rt - ey 
Increasing Our advertising agency we have 
to go in with all guns 
acd budget Was blazing. And gave them the 
extra money to do it. 
SO successtful They recommended a 
7 three phase campaign. 
our agency Phase 1. Full page 
newspaper. One ad a week 
recommended for 24 weeks and one-third 
: pages in the travel section. 
we cut it” Phase 2, radio. Then 3, 
a: television to sweep up one 
Season and sow the seeds 
Sieea® |p | for the next. 
: ee 2 To make a long story 
Short, two-thirds into the 
; newspaper phase, 
er | ae goNewiak | C ___ Celebrity’s ships were just 
cose e about full to the end of the 
season. With so little left to 
Sell, we all agreed to hold 
the radio and TV and save 
the remainder of the 
budget. 

In roughly two years 
Celebrity became the 
number one cruise line from 
New York to Bermuda. 

We've just added 
another new luxury ship and 
we re anxious to fill it. So once again we've upped 


our budget. So far, our agency hasn't tried to talk 
us out of it.” 















Al Wallack, Sr. VP Marketing, Celebrity Cruises, 
after returning from having his hearing checked. 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, NY 10017 enclosing 
a check for five dollars. You will receive our booklet, /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Korey, Kay & Partners, New York. 
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CB-PROCESS ENHANCEMENTS YIELD HIGH-SPEED 
ARRAY WITH 5.7-GHZ PNP TRANSISTORS 


utomatic-test-equip- 
Aen (ATE), wire- 

less-receiver, data- 
compression, and telecom- 
munications applications 
are perpetually in need of 
high-performance bipolar 
transistors. Complemen- 
tary processes for analog 
tasks have been developed 
over the last few years to 
meet those needs. But re- 
sultant devices were rela- 
tively expensive because 
many of these processes 
were developed from the 
ground up at high cost. 

Designers at Tektronix 
Corp., Beaverton, Ore., 
however, took a different 
approach by building a 
high-performance comple- 
mentary analog bipolar 
process based on an exist- 
ing wideband/high-speed 
analog process. This pro- 
vides what the company 
claims are the most eco- 
nomical high-performance 
devices for the aforemen- 
tioned applications. 

The new complementary 
Pi or C-Pi process is an en- 
hancement to the compa- 
ny’s earlier npn-only junc- 
tion-isolated (JI) bipolar 
Super Hi Pi or SHPi pro- 
cess. Whereas SHPi sup- 
plies 8.5-GHz npn transis- 
tors and lateral pnp tran- 
sistors with modest f,s, C- 
Pi offers vertical pnp 
transistors with an f, of 5.7 
GHz, and the npn transis- 
tors now operate at 9.2 
GHz. Furthermore, a sec- 
ond-generation tile array 
also was developed to pro- 
vide users with greater 
flexibility. 

Like the earlier SHPi 
process, C-Pi consists of an 
analog technology and its 
inherent additional pro- 
cess complexity and associ- 
ated cost. That’s because 
among other characteris- 


tics, its transistors must 
have a higher breakdown 
voltage (BV¢go) and a bet- 
ter beta Early-voltage 
(BV ,) product than a “digi- 
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tal’ (say for ECL) transis- 
tor with the same f,. Early 
voltage is a direct function 
of breakdown voltage. As 
is commonly known, if f,s 
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climb and feature sizes 
drop, BV¢go also drops. 

Many transistors that 
are comfortable running in 
high-speed ECL circuits 
couldn’t operate in basic 
analog circuits. Ideally, a 
good analog transistor 
should havea BV, product 
of 2", where n, expressed in 
bits, equals the accuracy of 
the circuits to be built. 
Thus, Tektronix’s process 
designers were faced with 
getting the new pnp tran- 
sistor BV, as close as pos- 
sible to that of the npn tran- 
sistor without cutting 
BVcro below its present 
level of 12 V (a typical ECL 
transistor might have a 
BVoro of 8 V). 

Not only did the design- 
ers come up with a higher f, 
of 9.2 GHz for the npn tran- 
sistor, but they also com- 
bined it witha BV, product 
ranging from 750 to 3520 
(device to device). More- 
over, the new pnp transis- 
tor was brought in with its 
significant f, of 5.7 GHz, 
combining it with a BV, 
product ranging from 220 
to 520. 

Note that since B is di- 
mensionless and Early 
voltage is basically a fig- 
ure of merit, they along 
with BV, are expressed 
without units. Breakdown 
voltages were kept at their 
proper levels, with the pnp 
transistor running slightly 
higher, as is the usual case. 
The BV ogo of the pnp tran- 
sistor runs between 9 and 
13 V, while that of the npn 
transistors runs between 8 
and 12 V. 

In addition to the fast bi- 
polar transistors, the pro- 
cess also provides JFETs 
with a G,,/C of 600 MHz, 
and metal-mask program- 
mable MOS capacitors. It 
also supplies implanted re- 
sistors with a sheet resis- 
tance of 80 or 1350 
0/square, as well as 50-9/ 
square NiCr thin-film re- 


sistors (which offer laser 
trimming as an option). 

To simplify the use of C- 
Pi for IC design, Tektron- 
ix’s engineers created a 
simple but very carefully 
populated and laid-out 
complementary bipolar ar- 
ray (Fig. 1). The second- 
generation tile array, mea- 
suring 88 by 94 mils, is 
made up of four identical 
macro tiles located sym- 
metrically about the chip’s 
horizontal centerline. The 
tiles’ small-signal input cir- 
cuits are located along this 
centerline, while the out- 
put devices at the top and 
bottom of the tiles are lo- 
cated close to the I/O. 

The four tiles are sur- 
rounded by a dual ring of 
large pnp and npn transis- 
tors and ‘‘guarded”’ 
Schottky diodes. Placed be- 
tween the small-signal cir- 
cuits in the arrays and the 
46 bonding pads, the large 
pnp and npn transistors 
are ideally located to per- 
form their I/O functions. 
Analog circuits use 
‘large’ transistors on 
their inputs to minimize 
noise. And, all circuits ben- 
efit from the large output 
drive provided by such 
transistors. The Schottky 
diodes provide electrostat- 
ic-discharge protection. In 
all, 304 npn and 216 pnp 
transistors populate the 
chip. 

The small, medium, and 
large pnp transistors are 
rated at collector currents 
of 0.95, 3.75, and 16 mA, re- 
spectively. The npn tran- 
sistors are rated at 1.25, 5, 
and 20 mA, respectively. 
That’s at maximum f, and 4 
V between collector and 
emitter. 

Each tile is laid out in 
functional “microtiles” to 
simplify signal flow from 
input to output (F279. 2). The 
first two rows contain the 
chip’s dozen JFETs, four 
MOS capacitors, and sever- 
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al small-signal npn/pnp 
transistors. The JFETs are 
located there so they can 
operate as input buffers. 
Above them lie implanted 
resistors and a few medi- 
um npn transistors, fol- 


lowed by more resistors 
and more small npn and 
pnp transistors. The top 
three rows contain devices 
to build the drive circuits 
for the output transistors, 
They include implant resis- 





tors, medium-size npn and 
pnp transistors, and four 
additional MOS capacitors. 
For additional informa- 
tion, call Carole Hiscox at 
(508) 627-5560. 
FRANK GOODENOUGH 





BGAS MAKE TRANSITION 
TO MEMORY PACKAGES 


he ball-grid-array 

(BGA) package, 

whose advantages 
have been touted for large- 
pin-count packages since 
its commercial arrival last 
year, is now beginning to 
move into relatively low- 
pin-count packages for 
fast static RAMS 
(FSRAMs). Motorola’s 
Semiconductor Products 
Sector, Austin, Texas, has 
found that the same elec- 
trical, thermal, and me- 
chanical features that 
make its BGA package, the 
overmolded pad-array car- 
rier (OMPAC), useful as a 
gate-array package also 
lend themselves to packag- 
ing high-speed memories. 

Motorola’s foray into 
packaging FSRAMs in the 
OMPAC began with the de- 
velopment of a semicus- 
tom part for one of the com- 
pany’s radio-telephone 
products. According to Da- 
vid Chapman, product 
planning and applications 
manager for FSRAMs, the 
telephone’s designers re- 
quired a very thin memory 
package and decided that 
they liked the OMPAC. 
“The further we got into it 
(the project), the better the 
package looked,’’ says 
Chapman. 

With application-specif- 
ic memory packages al- 
ready growing in pin 
counts, the FSRAM group 
in Austin was already fish- 
ing around for an alterna- 
tive to standard small-out- 
line packages. That’s 
where the OMPAC enters 


Fjce LECTRONIC 


the picture, because it has 
room to expand into higher 
I/O counts as memories 
take on functionality and 
increase in word widths. 
Enlarging the pin counts 
with standard memory 
packages like a thin small- 
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outline package (TSOP) is 
reaching its practical limits 
in thermal terms. Accord- 
ing to Chapman, the OM- 
PAC neatly addresses 
thermal concerns. 
‘“There’s no other package 
in this price range that ap- 
proaches the thermal per- 
formance of BGAs,” ex- 
plains Chapman. “We ex- 
pect to see, in the long run, 
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There's only one EuroDip =" 


Individuality is like a fingerprint: there are no two alike. As every- 
body knows, the same goes for people — and it’s true for companies 
as well. 

You may have more fan one source for the same kind of product. 
But the kind of service and the kind of response you get, when there 
is a problem to solve may be very different from one company to 
another. And so may the inclusives. 

Doing business with EuroDip means that you get full value for your 
money. A product line with thousands of items. Quality. Competitive 
prices. Comprehensive literature. 

To this, EuroDip customers can add the most valuable inclusive: the 
EuroDip Crew standing behind the product. As individual as a 
fingerprint. Dedicated. Competent. Giving you the maximum care 
and attention. All you have to do Is ask. 

That's why there is only one EuroDip. 
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Preci-Dip SA 

EuroDip Division 
CH-2501 Biel/Switzerland 
Phone (32) 251 031 
Telecopier (32) 251 030 
Telex 934 222 prb ch 


IC-Sockets and allied 


precision products 
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better than 20°C/W perfor- 
mance on these sorts of 
packages.” The key to the 
OMPAC’s thermal perfor- 
mance is its incorporation 
of thermal vias. The vias 
run from the back of the die 
downto bumps on the pack- 
age, which in turn are tied 
to the ground or power 
planes of the pc board. 

The OMPAC’s electrical 
capability lends itself well 
to packaging high-speed 
memories. The package 
houses a pc-board-like sub- 
strate that carries circuit 
traces on both sides, which 
enables packaging of sub- 
strates with transmission- 
line traces that run 
straight out to the solder 
pads. This facilitates the 
packaging of future mem- 
ories running at speeds ex- 
ceeding 200 MHz. 

Although the bondout 


TECHNOLOGY ADVANCES 


from the chip is a peripher- 
al wire bond, Chapman 
foresees BGAs as a transi- 
tional technology into 
bumped die. Eventually, 
FSRAMs with bumped die 
will be packaged in OM- 
PACs for even more speed 
and lower parasitics. 

The FSRAM group has 
also found that the OM- 
PAC lends itself to a stan- 
dard pinout. Chapman is 
working on a scheme in 
which the package’s 
unique I/Os, such as the 
Write Strobe, Chip Select, 
and clocks, would be laid 
out down the middle col- 
umn. Duplicate functions 
would be laid out as mirror 
images across the spine 
(see the figure). With such 
a pinout (or bumpout, in 
this case), layout for a dou- 
ble-sided board is easier. It 
obviates the need for iden- 


tical memories with differ- 
ent part numbers for re- 
verse lead pins. 

The standard bump pat- 
tern being developed will 
be an array of 7 by 17 for 1- 
Mbit through 16-Mbit 
SRAMs in by-9 through by- 
36 configurations. To 
achieve a by-72 configura- 
tion, Motorola will go toa9- 
by-17 bump array. Memo- 
ries are expected to appear 
in this package style by 
late 1994. 

As of now, Motorola is 
offering two memories in 
the OMPAC. One, the 
MCM67Q709, is a 128- 
kword-by-9-bit memory 
fabricated on the compa- 
ny’s silicon-gate biCMOS 
technology. The other, the 
MCM56824AZP, is an & 
kword-by-24-bit device 
that’s designed for direct 
connection to the compa- 


ny’s DSP56001 digital-sig- 
nal processor. Bothcome in 
an 86-bump OMPAC on a 9- 
by-10 grid. 

Future OMPAC-housed 
memories may include a 64- 
kword-by-18-bit memory 
that’s now available in a 
PLCC. In the longer term, 
the company expects to of- 
fer a series of 1-Mbyte, 4- 
Mbyte, and 16-Mbyte de- 
vices in configurations 
from by-9 through by-72. 
Their targeted speed is 150 
MHz or more. 

The JC-42.3 committee 
of JEDEC is currently con- 
sidering possible BGA pin- 
outs for SRAMs. Interest- 
ed parties are encouraged 
to participate in the stan- 
dard’s development. For 
information, call Motoro- 
la’s FSRAM marketing at 
(512) 928-4141. 

DAVID MALINIAK 
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Up to 128Mb of 
DRAM Onboard 


Product names are trademarks or registered trademarks of their respective companies. 
386, 486 & PENTIUM are trademarks of Intel Corp. 





Serial Ports 


TECHNOLOGY ADVANCES 


SPEECH-RECOGNITION ALGORITHM 
CUTS MEMORY, BOOSTS ACCURACY 


S 


peech recognition is 
the core technology of 
speech-activated sys- 
tems—machines that con- 
vert the spoken word to 
text and control systems 
that respond to oral com- 
mands. However, avail- 
able speech-recognition 
software falls short in one 
critical performance area: 
It can’t recognize speaker- 
independent, continuous 
speech with a high degree 
of accuracy. Moreover, 
large amounts of memory 
are needed for operation on 
various computer plat- 
forms. 

An advanced speaker-in- 
dependent, continuous- 
speech-recognition algo- 
rithm, designed by Ler- 





nout & Hauspie Speech 
Products, a developer of 
multilingual voice-I/O 
technology in Woburn, 
Mass., overcomes these 
problems. In a recent test 
conducted on a standard 
computer platform 
equipped with a digital-sig- 
nal processor, the algo- 
rithm exhibited accuracy 
rates of up to 96.7%, while 
reducing memory require- 
ments to about 7% of equiv- 
alent systems. The test 
was run on a database pro- 
vided by the National Insti- 
tute of Standards and 
Technology. 

This performance is due 
to the combining of artifi- 
cial neural networks 
(ANNs) with the compa- 


ny’s phoneme-based Hid- 
den Markov Model (HMM) 
technology. HMM technol- 
ogy models phonemes as 
opposed to words. Pho- 
nemes are the basic sounds 
in any given language. 
Typically, a language will 
contain only 40 to 50 pho- 
nemes. To recognize large 
vocabularies, or add or 
change vocabulary words 
without time-consuming 
retraining of the speech- 
recognition system, pho- 
neme-based technology of- 
fers faster, more accurate 
performance with smaller 
storage requirements than 
first-generation, word- 
based systems. 

Although phoneme- 
based technologies using 
HMM models are ideal for 
larger word and phrase 
structures, system accura- 
ey is significantly lower 


when dealing with short 
phrases, including letters 
and digits. ANN technolo- 
gy adapted for speech-rec- 
ognition systems combats 
this problem by providing a 
good trade-off between 
system complexity and ac- 
curacy for continuous 
speech as well as isolated 
words. Consequently, a 
speech recognizer combin- 
ing HMM and ANN tech- 
nologies performs a full 
range of speech-recogni- 
tion functions with higher 
accuracy than systems 
based onjust one of the two 
technologies. Unfortu- 
nately, such systems have 
been impractical due to the 
large amount of storage 
required. 

Lernout & Hauspie’s 
patented use of ANNs 
solves this problem by 
splitting an individual 
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ANN into several sub- 
networks, which then ana- 
lyze the given speech 
structures. As a result, a 
smaller number of speech 
outputs have to be pro- 
cessed. This reduces the 
storage requirement while 
yielding the combined 
benefits of the two technol- 
ogies. 

The algorithm’s patent 


was coauthored by Ler- 
nout & Hauspie and the In- 
ternational Computer Sci- 
ence Institute of Berkeley, 
Calif., and granted by the 
World Intellectual Proper- 
ty Organization. The soft- 
ware will be licensed. For 
more information, call 
Bart Verhaeghe at (617) 
932-4118. 

MILT LEONARD 


INTERCONNECT SPECIFICATION 
Boosts PC MULTIMEDIA 


erformance bottle- 
Pres: the high cost 

of implementation, 
and installation difficul- 
ties—all have played a part 
in inhibiting the wide- 
spread adoption of multi- 
media on PC platforms. 
But these problems may 
now become moot with the 
Shared Frame Buffer In- 
terconnect (SFBI) specifi- 
cation. The open intercon- 
nect specification will com- 
bine full-motion video, 
graphics, and other multi- 
media functions into a sin- 
gle subsystem for the PC 
platform. 

Authored by ATI Tech- 
nologies Inc., Thorn Hill, 
Ontario, Canada, and Intel 
Corp., Santa Clara, Calif., 
theSFBI allows memory to 
be shared between multi- 
ple controllers to form one 
low-cost graphics and vid- 
eo subsystem with en- 
hanced performance. SFBI 
defines a memory organi- 
zation and arbitration pro- 
tocol that makes it possible 
for video and graphics to 
share one memory buffer. 
The specification also de- 
fines a common applica- 
tion-program interface 
(API), which allows devel- 
opers to write applications 
using the shared-memory 
and ATI’s SynchroLink ca- 
pabilities. 

SynchroLink is a tech- 
nique that enables dedicat- 


ed controllers in multime- 
dia subsystems to commu- 
nicate and synchronize 
time-critical I/O activities 
without host-processor in- 
tervention. These prod- 
ucts, along with Intel’s In- 
deo video technology, are 
expected to further push 
video as a standard feature 
for PCs. 

By dismissing the need 
for separate video and 
graphics memory, SFBI- 
based implementations 
will reduce overall system 
cost. Additional savings re- 
sult from eliminating extra 
circuit-board area, cabling, 
and other redundant hard- 
ware. 

The SFBI-specified 
memory bus runs indepen- 
dently of the system bus. It 
can handle the task of ma- 
nipulating raw uncom- 
pressed data at rates in ex- 
cess of 20 Mbytes/s. Witha 
sustained bandwidth of 
140 Mbytes/s and a peak 
rate of 200 Mbytes/s, SFBI 
can handle full-motion vid- 
eo data while letting the 
system bus dispense with 
other functions. 

The SFBI specification 
will be available from ATI 
and Intel free of charge. 
For more information, call 
ATI’s Andrew Clarke at 
(416) 882-2600 ext. 8491, or 
Intel’s John Thompson at 
(408) 765-1279. 

MILT LEONARD 
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State-Of- The-Art ‘Remote Terminal Loaded 
With Advanced Features For The 
1553/1760 Bus System 


The new NHI-1561RT is a dual redundant 
remote terminal available in either a 69 pin 
ceramic PGA 1.1" x1.1" or a 68 pin flat 
pack .95"x.95" as shown above. Its 
extremely small size and advanced 
features will enhance the performance 

of any new system design or upgrade. 
This new NHI Multichip Module operates 
off of a single +5V (+/-10%) power 
supply and contains two +5V only 
monolithic transceivers. And, appears 

to the host computer as 4K words of 
memory controlled by standard RAM 
signals, making it the perfect solution 

for interfacing any subsystem to 

the 1553/1760 BUS. 


FEATURES: 


(] Access data tables via pointers in RAM 
(] Individual status tag for each message 
-] Programmable message illegalization 
4) Built-in interrupt controller 

(| Interrupts stored in internal FIFO 

1 Multiple buffering 

0 32 bit, programmable time tag clock 
1 Specific command detection 

0 Interfaces with 8 bit discrete I/O BUS 
1] Complies with: 

Mil-Std 1553B, Notice I & Il 

Mil-Std 1760A, Notice I, II & Ill 
EFA/STANAG-3838 for Eurofighter 














National Hybrid, Inc. 

(A 1772 Qualified Company) 
2200 Smithtown Ave, Ronkonkoma, NY 11779 Baiee | 
(516) 981-2400 FAX: 516-981-2445 
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OCS 


fail the fast writing 


Like an EEPROM, our 
new 24C04 FRAM 


memory ts non- 


Let Ramtron’s FM24C04 


take the final exam. 
With IO millisecond 


write-time delays, serial 
EEPROM are bound to 


fail...even in moderate tests 


volatile. But it 
delivers greater 
endurance, with 


.o nearly 100 million 


of speed. more writes. And, 
But theres hope. Because 


Ramtron’s new 24CO4 serial 
FRAM product has no write delay. 


it consumes less power. 
The FRAM family of 
advanced memory products 
includes 4K 
and 64K byte- 


wide as well 


Write [ime 
no delay 
IO ms 


Read / Write Endurance 
100,000,000 cycles 
100,000 cycles 


Active Power 
0.5 mW 
10.0 mW 


FRAM 
EEPROM 


your serial EEPROM 


test? 


as 4K and [OK serial configura- 
tions...at prices that are less than 
you'd expect. They're perfect for 
consumer electronic products, 
business machines, communica- 
tions equipment, test instruments, 
industrial controls, medical equip- 


ment and more. 


Discover the facts for yourself. Call 
--800-545-FRAM, Ext. AFO3 today 
for our “Ideal Memory Kit’ and put 


our FRAM products to the test. 


\) RAMTRON 


| 1850 Ramtron Drive, Colorado Springs, CO 80921. (719) 481-7012. ©1993 Ramtron International Corporation. RAM-I27-01-93-ED 
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When it comes to design 
engineering, you only have 
two choices. 

Make history. 

Or become history. 

So while we have nothing 


against PALs or TTL, may 


©1993 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. Europe, 44 (932) 349401; Japan, 81 (3) 297-9191; Asia, 852 (3) 





we suggest something a bit 
more up to date? 

Something that'll meet 
the hurry-up-get-it-out-first- 
and-make-it-smaller-and- 
faster-with-more-features 
demands of a whole new 
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generation of products. 
Like the new EPLDs 
from Xilinx* 
Our XC7300 family can 


Xilinx EPLD Benchmarks 


Our EPLDs have short pin-to-pin delays. So they're 
fast. And since they act just like PALs, your design 





time is cut down to practically no time. 

do everything your PALs 
or discrete logic can do and 
then some. 

In less space, faster, and 
with less power. 

Just one Xilinx EPLD, 
for instance, can integrate 
dozens of devices, very, very 
quickly. With interfaces 
for ABEL? CUPL} and 
PALASM.-" and software 
that directly converts 
and optimizes PAL 
files, you can use every- 
thing you've ever learned. 


boosts logic performance. 
In addition, our 7300s 
are the only EPLDs in this 
day and age with built-in 
Arithmetic Logic 
Units (ALUs, for 
short), so you can 
build adders, accu- 
mulators, and com- 
parators, easily. 
Since they also 
let you incorporate 
higher level sys- 
tem functions, our EPLDs 
are perfect for everything 
from simple controllers 
to complex synchronous 
state machines. 
You can count on a 
bright future, too. 
Because were the only 
> company with 
““~~ » asimple, 
/ straight-for- 
/ ward upgrade 
path to FPGAs. 
So call our 


* 24-hour literature 








And just consider what hotline at 800-231-3386 for 
you Il get to work with: a copy of our new PAL 
terrific speed, totally Conversion Guide and the 
predictable timing, and name of the Xilinx rep- 
guaranteed 100% routing, resentative nearest you. 
thanks to our thoroughly Because the times they 
modern Universal Inter- are a’changin. And it pays 
connect Matrix: to stay ahead of them. 


This latest advance 
allows you to engineer even 
the most complex functions, 
which along with higher 


product term utilization, 





XILINX’ 


The Programmable 
Logic Company.” 
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Fastest Match Possible 


Until now, 60MHz+ systems 
could not retrieve the first burst 
ire) me=\=\60) g(0 (<1 aVmcer-\e1a\-mel- itl al less 
than 3 clock cycles. With a 
cache tag Address-to-Match 
aareMeymsiatcmm alice liaalicclitelame erst 
up in smoke. The IDT71B74 
enables the secondary cache to 
retrieve the first data burst i ina 
striking Z clock cycles. 


16% Improvement 

A very fast cache tag is a pre- 
requisite for attaining true zero- 
wait-state secondary cache 
operation in very high-speed 
systems. At 8ns, the IDT71B74 










provides a match/no match 
response in the fastest time 
available for an estimated 16% 


improvement in overall secon- 
(oF TaVaer-(elalom o\-)aielgaatc lease 


Performance Leadership 


The 8ns IDT71B74 cache tag is 
available in a space-saving 28- 
(e) [ames Om ef-(e1,¢-\e[-mcomanlialianly 4c 
board space and improve elec- 
ldg(erlm el-lace)agat-lalersy 


IDT is the leader in high-speed 
SRAMSs, offering a wide array 
(o) -) ol =r~re oer- ale mere)ayile elec iile)alomia 
oxo) (ameoxeyanleleyar=valarslare Manverel¥)(-¥ 
packaging options. 





(800) 345-7015 A FAX: 408-492-8674 


ASK FOR KIT CODE 8091 




















Call or FAX us 
today to receive 
a series of 
application briefs, 
a data sheet, 
FeVale mre -y- lat) e) (= 
request card 
so you can 

gate (ola ie)0|@olals 
cache tag 
Wiitalayelele 
alle |abes) esx=re) 
processor. 





Integrated 
Device Technology, nc. 
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implementation of PCI doesn’t fit (a). When using Futurebus +, the PCI boards must be placed in parallel to the base boards (b). 


I/O TASKS FIND THEIR 
WAY ONTO THE PCI BUS 


AS BOARD MAKERS CONVENE F'OR 
BUSCON, FUTUREBUS+ GAINS Two MEZZANINE 
STANDARDS: PCI AND SBUS. 





RICHARD NASss 


he push toward using the PCI bus on high-end boards, including 

Futurebus+ and VMEbus boards, offers further evidence that 

the line between traditional PCs and workstations is dissolving. 

PCI, a local bus that can connect to high-speed peripherals such 

as video and disk drives, was originally designed for use on PCs. 
But makers of high-end boards are starting to see the merit of using PCI and 
Sbus on those boards. Such boards will be on display at the upcoming Buscon 
trade show, Oct. 19-20, in Marlboro, Mass. Sparc-based Futurebus+ boards 
also will be on tap. 

Including the PCI bus and Sbus mezzanine slots on their boards allows Fu- 
turebus+ and VMEbus designers to take advantage of the wide array of 
available mezzanine modules. Sbus modules are already quite numerous and 
PCI boards are just emerging. But, the PCI implementations won’t work in 
PC applications. In this case, the PCI boards are positioned perpendicular to 
the baseboard. Because Futurebus+ and VMEbus boards are typically 
placed in parallel in a rack, the space between the boards is minimal. As a re- 
sult, the PCI modules will connect to the baseboards by lying in parallel (see 
the figure). Using this configuration, Sbus- and PCI-based Futurebus+ and 
VMEbus boards will still fit into one slot. It’s possible to use existing PCI 
products with Futurebus+, but the physical dimensions would require multi- 
ple slots. 

The PCI bus and Sbus offer similar features and performance levels but 
employ different electrical and logical layers. One advantage of Sbus is that 
it ties into the Spare environment, allowing it to use the large amount of 
Sparc hardware and software already available. 

More than 20 different types of mezzanine cards for VMEbus exist (with 
many cards available for each type). Recently, a group of board manufactur- 
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ers tried to standardize a mezzanine 
architecture for the VMEbus. But 
with so many boards being produced 
and each manufacturer wanting its 
own product to become the standard, 
no single standard mezzanine con- 
nector for the VMEbus has taken 
hold. 

Futurebus-+, on the other hand, is 
still in its infancy, leaving the door 
open for a standardized mezzanine 
adapter like the Sbus or PCI bus. 
Companies behind the standardizing 
effort include AT&T, Digital Equip- 
ment, Ericsson, Force Computers, 
Motorola, and Nippon Telephone 
Telegraph (NTT). 


SAME PCI 

The PCI specification that’s likely 
to become a Futurebus+ standard 
incorporates the same electrical and 
logical layers as in the PCI Revision 
2.0 standard. The signal pins are 
mapped one-for-one on the two con- 
nectors. The only notable deviation 
from the standard is that it will use a 
new style of connector and have a 
different card size (roughly 75 by 150 
mm or about 3 by 6 in.). Also, a more 
stringent operating-temperature 
range may take effect. 

With the new PCI specification 
structure, a company that’s already 
designed a PC-based PCI card can 
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ees 
BUSCON PREVIEW 


easily upgrade to a higher-perfor- 
mance baseboard. All that’s needed 
to manufacture the same card for 
VME or Futurebus-+ designs is to re- 
vamp the card’s mechanical layout. 
The entry by traditional personal- 
computer PClI-board suppliers into 
the VME or Futurebus+ market 
could in turn reduce prices because 
the PC community is typically accus- 
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tomed to working with smaller profit 
margins. On the other hand, high- 
end board manufacturers can take 
advantage of the research and devel- 
opment that’s already been done for 
the PC environment, using existing 
ICs. 

The PCI standardization effort is 
broken into three groups, handled by 
three committees: the generic mez- 
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-volt performance. 3-volt operation. 


Higher performance with lower 
power consumption. That’s what 
designers need for tomorrow's 
high-end products. And that’s pre- 
cisely what you get from NEC's 
new 0.5-micron gate array families. 

Our CMOS-8L and CMOS-8LCX 
families give you 3-volt operation 
to reduce power consumption, 
resolve heat and noise problems, 
and lower packaging costs. Far 
from sacrificing performance to 
achieve these benefits, they also 
offer a wide range of high-end 
features for portable products, 
workstations, and multiprocessing 
enterprise systems. 


* F/O=2, W/L=0.5mm 


Our new gate arrays give you 
a loaded speed of 198 picoseconds”*, 
high integration with up to 627K 
raw gates, and low power dissi- 
pation of 1.24uW/MHz/cell. 
CMOS-8LCX incorporates Cross- 
Check® test-scan technology. 
Other premium performance 
features include: 
4 Compiled RAM with Built-in Self 
Test (BIST) 
(J PLL, GTL and clock tree 
synthesis 
4 Combination TAB/QFP packaging 
“4 5-volt interface 
4) SCAN and JTAG test alternatives 
“1 OpenCAD*® Design System support 


CrossCheck is a registered trademark of CrossCheck Technology Inc. 


OpenCAD is a registered trademark of NEC Electronics Inc. 
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NEC’s CMOS-8L and CMOS-8LCX 
gate array families provide a 
competitive edge in tomorrow's 
markets by reducing power 
consumption without sacrificing 
performance. For more information 
on our high-end 3-volt ASICs, 
call NEC Electronics Inc. today. 


Free Information Fast. 
Ask for Info Pack 628. 
Call 1-800-366-9782. 
FAX 1-800-729-9288. 


NE 





scifications, 


Se 
BUSCON PREVIEW 


is available in 64-and | 


zanine-card (GMC) family that de- 
fines the overall mechanical struc- 
ture; the PCI mezzanine cards 
(PMC); and the Sbus mezzanine-card 
(SMC) standard. The PCI specifica- 
tion will be the same for both VME 
and Futurebus-+. 

Digital Equipment Corp., one of 
the major manufacturers endorsing 
PCI, will employ the architecture as 
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the local bus for its Alpha micropro- 
cessor. It’s already employed in Intel 
Pentium-based designs and will 
probably be used with the PowerPC 
chip from Apple, IBM, and Motorola. 
Before year’s end, DEC will an- 
nounce a bus-independent PCI chip 
set that, although it’s specifically de- 
signed for DEC’s Alpha processor, 
will work with any bus. 


On.y PCI 

DEC claims that PCI is the only 
mezzanine architecture the company 
will support on VME and Future- 
bus+. “It’s so cost-effective and 
easy to work with that we think it’s 
the right way to go,” says John Giu- 
dice, DEC’s program manager for 
boards. “We looked at all the differ- 
ent mezzanine architectures avail- 
able and decided that PCI was the 
way to go. It didn’t make sense to 
support Sbus because there’s not go- 
ing to be as many support chips avail- 
able. There’s already at least 30 com- 
panies working on PCI chip-set de- 
signs.” 

For limited I/O capabilities, the 
PCI mezzanine cards could reduce 
the number of Futurebus+ boards 
required for an application. But most 
designers working on Futurebus+ 
projects are looking to take advan- 
tage of the high-bandwidth I/O to 
move large amounts of data or 
graphic images. The Futurebus+ 
bandwidth and potential processing 
power (using multiple CPUs) offer 
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much more than could be squeezed 
onto a PCI card. A 82-bit PCI adapter 
can typically sustain a 100-Mbyte/s 
bandwidth, while a 64-bit interface 
handles 200 Mbytes/s. 

With the introduction of the Alpha 
processor, DEC will not only be sell- 
ing systems to end users, but the 
company will make boards and chips 
available to OEMs. Alpha-based 
boards, using PCI, will debut for 
both VME and Futurebus+ in the 
spring of 1994, and volume quanti- 
ties will ship by next June. The VME 
and Futurebus+ boards will come 
with different memory options. 
VME boards supported by VME64 
carry 16 to 64 Mbytes of RAM ina 
single-slot 6U configuration. They’1I 
start under $8000. Futurebus+ 
boards, in a single-slot 12U form fac- 
tor (about 10 by 11 in.), will sell for 
under $15,000. 

The company claims that in the 
next three to five years, almost ev- 
ery Alpha-based platform will use 
PClIas its native I/O bus. That would 
satisfy most applications, but spe- 
cial-purpose applications (such as 
multimedia) would require some sort 
of custom solution. 

Futurebus-+ itself has taken the 
long road to standardization. Mi- 
chael Humphrey, Futurebus+ direc- 
tor of VITA, Scottsdale, Ariz. ac- 
knowledges, ‘‘At long last, some of 
these draft documents are finally 
reaching the end of their life. They’re 
turning up in print, giving relief to 
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PCMCIA flexibility allows insertion of up Flash Memory Card, unplugging the old one 


to four Flash or CMOS NVRAM memory and installing the new one without turning 
cards in the MM-6780P VME Memory off the power. Programs can be executed 
Module Adapter, with the power on. Up- from the Flash memory or CMOS NVRAM 


stade your system by programming anew __ with greater flexibility than an EPROM. 





DRAM 
32M to 512M bytes, VME/VME64 
CMOS NVRAM 


FLASH/CMOS NVRAM 
MM-6710C 
























4M to 16M bytes, CMOS NVRAM; 4M to 8M bytes, Flash Memory VME/VME64 
8M bytes, Flash Memory and CMOS NVRAM 


Memory you can count on. 
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people within the community. Futur- 
ebus+ is no longer a moving target. 
Now that the specification is settled, 
Silicon is starting to appear and 
boards are starting to reach produc- 
tion.” 

A recent interoperability demon- 
stration, which will be showcased 
around the country (although not at 
Buscon), brought together a number 
of Futurebus+ makers, including 
CCT, DEC, Force, Hybricon, Mupac, 
Nanotek, Schroff, Technabox, and 
Vmetro. Basically, the demonstra- 
tion shows that board A can commu- 
nicate with the memory on boards B, 
C, and D, thus giving the final proof 
that the technology works. 

Futurebus+’s evaluation process 
will continue through this year and 
into 1994 as silicon becomes more ac- 
ceptable. Packet-mode data trans- 
fers, which should soon be featured 
on Futurebus+, will offer a further 
performance improvement. This will 
give the bus even more exposure, es- 
pecially in the military arena. Futur- 
ebus+’s telecommunications profile 
(Profile T) is nearly complete. It will 
be released before the end of this 
year and should be voted on in the 
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first part of 1994. 

QuickRing is another standardiza- 
tion issue brewing within VITA that 
will gain more momentum at Bus- 
con. QuickRing operates with the 
VMEbus as a high-speed data mover 
for multimedia-type applications 
(ELECTRONIC DESIGN, Oct. 1, p. 127). 
VITA is now a fully-accredited stan- 
dards body recognized by ANSI, 
whose goal is to develop standards 
around VMEbus and Futurebus+. 

Among the other issues to emerge 
from VITA in the near future are live 
insertion, fault tolerance, and asyn- 
chronous-transfer-mode (ATM) tech- 
nology. DEC is involved in ATM pro- 
jects using the protocols for commu- 
nications, multimedia, and high- 
bandwidth messaging. IBM recently 
announced an ATM switch using the 
Autobahn spanceivers (serial-to-par- 
allel transceivers). Autobahn is an 
architecture that allows data to be 
passed at 400 Mbytes/s using the se- 
rial lines on the VME P2 connector. 
Once Autobahn is running on copper 
media, it will move to an optical tech- 
nology. 

Eventually, optical technology 
may take over as the data-transfer 
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method of the future, for several rea- 
sons. First, transmission-line effects 
become nonexistent as the reflec- 
tions disappear. But the best reason 
is that optics has no glitches, simply 
because light doesn’t act as a load. 
And the transmission speed in- 
creases by magnitudes because all 
problems associated with unbal- 
anced lines and loads are eliminated. 
For example, light needn’t be termi- 
nated. Instead, the cabinet’s inside - 
walls should be painted black so the | 
light doesn’t continue. A practical 
data rate employing optics is about 1 
to 3 Gbits/s per channel using 16 re- 
ceive and transmit channels. Howev- 
er, one problem with such a high- 
speed technology is that none of to- 
day’s laser diodes can’t switch that 
fast. 


MULtiBus IT 

Not to be overlooked, despite all of 
the PCI bus and Futurebus-+ activi- 
ty, are developments in Multibus II 
board technology. Over the last year, 
the key advances have zeroed in on 
software. Specifically, a driver was 
developed for the Windows DLL 
Transport, allowing standard, off- 
the-shelf, Windows software to be 
loaded and run. The driver and 
source code are available from the 
Multibus Manufacturers Group 
(MMG) for $495. With the software, a 
standard software environment can 
be integrated into a multiprocessing 
environment using Multibus II. This 
technology will be demonstrated at 
Buscon. 

Other software that’s in its early 
stages accommodates live insertion. 
The hardware capability was demon- 
strated a few years ago, but no one 
has yet developed a real product us- 
ing the technology. Multibus II was 
the first bus out of the chute to im- 
plement live insertion. Futurebus+ 
is trying to execute the technique, 
and so far a few proposals have been 
put on the table. The next step for 
Multibus II is integrating the hard- 
ware and software into an applica- 
tion.L 
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Which converter delivers twice the speed. 
at half the power consumption in half the height? 


The new TLC320ACO01 analog interface 
circuit (AIC) from Texas Instruments, a 
complete data acquisition system on a chip, 
supports your most demanding portable 
and voice-band applications. 

The ’ACO1 is a fully programmable 
device that integrates 14-bit A/D and D/A 
- converters, filters and I/O for a complete 
analog interface system. 

The device combines twice the 
conversion speed with half the power 
consumption in half the height of TT's 
previous generation of AlCs. This new 
generation is enabled by 'Tl’s advanced 
mixed-signal design methodology and 
l-micron processing technology. 

The ’ACO1 interfaces directly with TT's 
leadership TMS320 digital signal processors 


TLC320AC01 At A Glance 


Low power consumption (100 mW) for 
portable systems 


Direct serial interface to most DSPs 


Shrink quad flat 
packaging (SQFP) 
available for low- 
profile, portable 


1.4 mm 
applications 


Single 5V power supply for simplified 
system design 


14-bit A/D and D/A converters and 
programmable filters 


Signal-to-distortion ratio: 72 dB 


TLC320ACO1CFN 28-pin PLCC; 
TLC320ACO1CPM 64-pin SOFP 








(DSPs) and with other industry-standard 
DSPs and most general-purpose micro- 
processors. 

And it can operate in three modes — 
stand-alone, master-slave and linear 
codec — for greater system-level design 
flexibility. 

The ’ACO1 can enhance the performance 
of your V.32 bis modem and PCMCIA card, 
speech and audio processing including 
multimedia, noise cancellation, industrial 
control and instrumentation designs. 


Move to 


TI’s new generation of analog interface 
circuits. For more data, just return the reply 
card, call your local TI sales office or fax us 
at 886-2-37 7-1460. 
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TECHNOLOGY ANALYSIS 


MCMS 
DEMAND 
A DFI 
STRATEGY 


IN THE EFFORT T'0 MEET 
SUCH DEMANDS, 
DESIGNERS HAVE FOUND 
A NUMBER OF Ways 

To MAKE THEIR 
MULTICHIP MODULES 
EASIER To ‘TEST. 


J OHN NOVELLINO 


esign for testability (DFT) certainly isn’t 
a new concept. Neither is the drive for 
concurrent engineering. But they are es- 
sential, particularly when it comes to the 
design and manufacture of multichip 
modules (MCMs). In the MCM arena, 
DFT and concurrent engineering—getting the design, 
test, and manufacturing disciplines working together 
from the start of a project—are mandatory to ensure an 
economically viable product and satisfactory yields. 

MCMs offer important size and performance advan- 
tages. But the small geometries that supply these advan- 
tages also create a test problem because access to test 
nodes ranges from very limited to nonexistent. The key 
components on printed-circuit boards (packaged ICs) can 
be thoroughly tested before mounting so that most fail- 
ures will be caused by interconnect problems. On MCMs, 
however, the key components consist of bare die, which 
are difficult and expensive to test. 

That raises the issue of known-good die (KGD), the 
buzzwords heard in nearly every conversation about 
MCMs. How can foundries and their customers assure 
themselves that they’re shipping and receiving known- 
good die? Whose responsibility is it? Fortunately, tech- 
niques exist to create testable MCMs. But designers 
must take the time to evaluate a number of possible solu- 
tions before settling on one or more that suit the econom- 
ics of their specific projects. 

The importance of these questions is reflected in the 
technical program of this year’s International Test Con- 
ference (ITC), which is scheduled for the Baltimore Con- 
vention Center from October 17 to 21 (see “ITC ’93: Put- 
ting it all together,” p. 56). The ITC will present a ses- 
sion on “Multichip Module Testing,” a tutorial on “MCM 
Testing Strategies,” and a panel session called “Known 
Good Die: A Key to Cost-Effective MCMs.” 


REPAIRABILITY AN ISSUE 
The decision on what type of testability techniques to 


use in MCMs is complicated by the fact that bad modules 
can be repaired. If a packaged chip is defective, it gets 
tossed. But if an MCM checks out bad before the cover is 









Test contacts 





Standard 1/0 





1. MCMs fabricated using the High-Density Interconnect 
overlay process have a top surface that can be used for I/0 pads 
and test pads. This can make internal nodes accessible. 
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Work with our minds before you buy our ICs. If 
you re looking for more value from a supplier of ICs, 
one that will work with you as a partner by contributing 
expert knowledge, based on years of experience. One 
that delivers the added value that guarantees better 
product and shorter time to market...then Linear 
Technology is your kind of company. 

A long time ago, we realized that to give our 
customers the timely, cost effective solutions needed 
to compete in today’s tough business environment, 
we had to invest in the kind of quality people capable 
of delivering those solutions. 

Whatever your analog requirements, you begin 
by talking to one of our field engineers. One or more 
of our circuit designers will work directly with you to 


PIECE OF OuR TECHNOLOGY AND WE’LL GIVE 


come up with the optimum solution to solve your 
unique problem. We provide expert knowledge in the 
form of applications assistance, system integration 
and circuit design for complete analog solutions. 

It’s all part of the quality approach that we bring 

to our business. 

Whether it be people, products or services. We 
ask you to measure us on the total value we bring to 
your products. Did we get you to market quicker? 
Did we contribute to differentiating your products? 
Did we add value? That’s our commitment. 

Evaluate our minds as well as our products. We 
offer a lot more than silicon. For information please 
call 800-637-5545. Linear Technology Corporation, 
1630 McCarthy Blvd., Milpitas, CA 95035. 
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Linear Technology Corporation Multiple SV, 3.3V 
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HIGH PERFORMANCE ANALOG ICs 





OP AMPS AND POWER AND MOTOR 
OTHER AMPLIFIERS MILITARY Mi PeneaCE ACs CONTROL CIRCUITS 
Single or Vii. 
Dual Supplies 883B RS232 RS423 High-Side Switches 
SCSI-2 N-Channel MOSFET 
Low Power DESC SV, +12V Powered High-Side Switch Drivers 
MIL-M38510 Isolated 
High Speed |, Ee SV Powered Half-Bridge N-Channel 
Class B Transceivers MOSEET Drivers 
af MIL-M38510 ; 
peng Half-Bridge N-Channel 
MOSFET Drivers 
Dual Supply 10kV ESD Protected 
3V Powered High-Side 
Switch Drivers 
Video Multiplexer RS485/RS422 
Se hae World's Lowest 
Video Distribution Power RS485 Devices 


RGB Amplifier 
HIGH PERFORMANCE 

VOLTAGE VOLTAGE SWITCHED CAPACITOR INSTRUMENTATION ANALOG SWITCHES 

COMPARATORS REFERENCES FILTERS (Up to 250 kHz) AMPS 
Micropower 

Surface Mount 

Low T.C. Clock Tunable 

LINEAR SWITCHING MICROPROCESSOR 
REGULATORS REGULATORS SUPERVISORY ICs 
Positive 


High Speed 


Wide Bandwidth 


Fast Slew Rate 
Fast Settling 


Video 


Variable Gain 
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Current Mode 
Adjustable PWM Controllers 3.3V Powered 
High Current (DC-to-DC) 
Negative Adjustable Voltage Mode ANALOG-TO-DIGITAL 
Low Dropout u PWM Controllers CONVERTERS 
Battery-Powered 
High Current 3V Dropout (DC-to-DC) Sampling 
8-Bit Parallel Output 12-Bit Parallel Output 
High Voltage 
Logic Controlled 
| Lotie Controle (DC-to-DC) 8-Bit Serial Output 12-Bit Serial Output 
Power Surface Mount 50-8, ae eee 3V Input 
Ens 10-Bit Serial Output 3V Powered 


DIGITAL-TO-ANALOG 
CONVERTERS 


Synchronous Rectifier 
Burst Mode™ Operation 

12-Bit Serial Input, 
8-Pin Package 
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put on, it may be economically possi- 
ble to repair the device. That decision 
will depend on the cost of the module 
compared to the cost of a repair. In- 
expensive modules will still be dis- 
carded, but that’s becoming less and 
less the case, according to John Fer- 
guson, product manager for multi- 
chip-module testing at Hewlett- 
Packard’s Manufacturing Test Div., 
Loveland, Colo. 

“If you look at the people who are 
making MCMs today and the mar- 
ketplaces that they’re breaking into, 
they’re being used in military and 
aerospace applications. Those are 
very expensive parts, in general,” 
says Ferguson. “The next big area 
that’s opening up is in PC and work- 
station products. And once again 
we’re talking about fairly expensive 
modules.” Such modules may have a 
processor worth several hundred 
dollars, some memory, a memory- 
control chip, and other assorted de- 
vices, he notes. Total parts cost may 
be $1000, with any one device worth 
from $50 to $800, depending on the 
technology involved. 

In this case, the design engineer 
must consider testability measures 
that offer diagnostic capability, 
which would reduce the cost of find- 
ing and replacing a bad die. “If the 
people doing the manufacturing and 
repair have no help at all, then the 
cost of repair will be higher than if 
the design engineer gives this some 
forethought and puts some things in 
place that might reduce that cost.” 

But the idea that repairability is of 
prime importance isn’t unanimous. 
Although older MCMs had dozens of 
chips, the trend toward higher inte- 
gration is mak’ng such high die 
counts unnecessary, according to 
Tushar Gheewala, president of 
CrossCheck Technology, San Jose, 
Calif. He points out that when you 
can get half a million gates on one 
chip, which is now possible, you don’t 
need as many die onan MCM. In fact, 
he sees a trend toward modules with 
only two or three chips. 

In the case of the larger modules 
carrying 50 or more die, the chances 
of assembling a good module the 
first time were small, says 
Gheewala. Hence, the need to be able 
to isolate the defective die and re- 
place it was important. With smaller 
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modules the rule in the future, he 
says, the chances of assembling a 
good module are pretty high—if the 
die are thoroughly tested first. 

“So from the test perspective, in 
my mind the number one challenge 
for multichip modules is actually 
making sure that your bare die is 
tested thoroughly,” says Gheewala. 
He goes on to say that in order to en- 
sure KGD, wafer testing should look 
for opens and shorts as well as stuck- 
at faults. 

One technique that can help is Ippg 
testing. This method, which is gain- 
ing in popularity, exploits the fact 
that certain faults will cause quies- 
cent current to change in a predict- 
able way. The test can be run at the 
wafer level, and many ASIC vendors 
are beginning to support it, says 
Gheewala. The design requirements 
for Ippg testing aren’t very restric- 
tive. They basically involve making 
sure that the chip is free from struc- 
tures that leak current statically. 

Gheewala also boosts his compa- 
ny’s proprietary technique, which 
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mounted upside down. A hole was cut in the socket for viewing the device and to insert a 





embeds a test structure in the die’s 
base array. The structure is a grid 
that offers a large number of obser- 
vation points, and as such is concep- 
tually similar to a bed of nails. Test 
patterns are automatically generat- 
ed by CrossCheck’s proprietary soft- 
ware. To designers, the device ap- 
pears the same as a conventional 
ASIC. Performance doesn’t change, 
and they use the same design pro- 
cess and CAE tools. A number of 
vendors now support the technique. 


BOUNDARY SCAN A MUsT 
Once the KGD problem is solved to 
the designer’s satisfaction, the most 
dominant fault type in an MCM will 
be structural faults—that is, bad in- 
terconnects. That’s where boundary- 
scan testing comes in. Boundary- 
sean testing (IEEE-1149.1) is the in- 
terconnect test specialist. As useful 
as the technique is for testing crowd- 
ed circuit boards, the demands of 
MCMs make it almost mandatory. 
“Clearly, if there’s something cry- 
ing out for boundary-scan testing, 
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it's MCMs,” says Peter Hansen, en- 
gineering manager at Teradyne’s 
Assembly Test Group, Boston, 
Mass. “I think any designer making 
a digital IC that’s going into an MCM 
should almost consider it a basic re- 
quirement to have 1149.1 support. I 
can’t think of any reason why they 
would not want to do that.” 

Hansen notes that there are many 
chips available as bare die with 
boundary-scan circuitry built in. 
Most microprocessors now have the 
needed circuitry, and a number of 
bus parts are available. Designers 
can easily add boundary-scan sup- 
port to any ASIC going into an MCM. 
The circuit still may end up with 
some non-scannable parts, but they 
can be included within the clusters 
that are tested as a group. 

The design and execution of 
boundary-scan testing in an MCM is 
very similar to the board-level use of 
1149.1. Typically, the testing would 
occur after the die have been mount- 
ed on the substrate but before pack- 
aging, says HP’s Ferguson. Access 
would be through the pads, which 
will ultimately be connected to the 
package pins. These pads are large 
enough—usually on the order of 6 
mils but even as large as 15 mils—so 
that it’s possible to design fixtures to 
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interface with them, according to 
Ferguson. 

The boundary-scan test-access 
port can also be used to run various 
forms of built-in self-test (BIST) ca- 
pability, which test the die before 
they’re mounted in the MCM. A tech- 
nique called built-in test equipment 
(BITE) is recommended by Robert 
Bone, manager of product develop- 
ment, engineering, and MCM opera- 
tions at Hughes Microelectronics, 
Newport Beach, Calif. “Since the die 
is the heart of the logic system, the 
first focus of yield, testability, and 
diagnostic evaluation must start at 
the die level,’ says Bone. ‘“The die 
must be tested in the same manner at 
each level of assembly. Otherwise, 
defective die can pass at the lower 
levels.”’ 

Although the basic concept is simi- 


lar to BIST, the term BITE goes back - 


to the 1960s when it was used in dis- 
crete devices. BITE is more hard- 
ware-oriented and gives the user a 
direct go/no-go answer from the 
chip, notes Bone. In contrast, BIST 
outputs a bit pattern that must be 
evaluated by an external tester. 
Fully implemented, BITE offers a 
thorough evaluation of the die (see 
the table). 

The BITE circuitry takes up about 
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10 to 15% of the die area, but Bone 
says that’s quite cost effective, con- 
sidering the test structures can be 
used throughout the system’s life cy- 
cle. “Some people look at using even 
1% of the chip area for testability as 
horrible,” he says. “But they’re pri- 
marily concerned with making chips, 
not making systems.”’ 

Hughes has successfully used 
BITE since 1989. Various forms of 
the circuitry have been employed in 
MCMs containing custom gate ar- 
rays, microprocessors, RAMs, EE- 
PROMs, and other circuits. Typical- 
ly, the modules measure 2 by 4 in., 
have 3868 to 442 I/O pins, and contain 
three to six custom gate arrays and 
20 to 24 standard non-BITE die. 

Design verification is also an im- 
portant consideration in MCMs. That 
prompted the development of a flexi- 
ble prototyping method which uses 
an overlay interconnection approach 
to probe for verification. The High- 
Density Interconnect overlay pro- 
cess, as it’s called, was described in a 
paper presented at last year’s IEEE 
MCM Conference by Lynn E. Roszel 
of Texas Instruments, Dallas, Tex- 
as, and Wolfgang Daum of General 
Electric Corp., Schenectady, N.Y. 
Texas Instruments worked with 
General Electric and the Defense 
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Two ways to get 40MHz DRAM Control: 





Don’t do it. Don’t waste four months and $40,000+ on an ASIC design. 
Because National is bringing high-performance, fully functional DRAM 
controllers right off the shelf. For general-purpose needs, we offer the 
world’s only standard 40MHz DRAM controller, ideal for Intel 80X86 
and Motorola 68000 families. And for processor-specific designs, 
our new 33MHz devices provide glueless interface to the Intel i960 
and AMD 29K families of microprocessors. So if you want it done 
right, all you really have to do is call. We'll do the rest. 


1-800-NAT-SEMI, EXT. 239 
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Advanced Research Projects Agen- 
cy in Alexandria, Va. to bring the 
new process to industry as a mer- 
chant foundry. 

The process differs from most oth- 
er MCM technologies in that it builds 
the interconnect over the top of the 
bare die rather than placing the die 
on an interconnect structure. Vias 
are drilled through the dielectric to 
the die bond pads and then to the sub- 
strate I/O pads. To reduce prototype 
turnaround times, the process uses 
information from the CAD database 
to create the via-drill and intercon- 
nect patterns. The resulting overlay 
structure has a top surface that’s 
available for I/O pads and test pads, 
which can be used to make internal 
nodes accessible (F%g. 1). This added 
probing capability makes it easier 
for designers to evaluate the proto- 
type’s functionality and the intercon- 
nect structure’s performance. 

The earlier in the MCM design pro- 
cess that the design team begins 
working with the foundry, the more 
flexibility the overlay process can de- 
liver. Roszel and Daum note that 
some system-level and detailed de- 
sign considerations may be influ- 
enced by the ability to use the top- 
level pads for control and observa- 
tion. In addition, the increased I/O 
capability of the top-level pads may 
allow an additional die to be included 
in the MCM package, eliminating an 
additional package or test-socket 
lead time. 

Getting the foundry involved at or 
before part selection makes it possi- 
ble for designers to use existing die. 
Using off-the-shelf parts means the 
die will have existing yield data, test 
vectors, and known performance. 

In some cases, probing of certain 
critical nodes on the MCM may still 
be the best way to test the device, 
particularly during verification, but 
also for fault isolation. This may be 
the only way to check the adequacy 
of timing and voltage margins. In 
fact, probing the nodes would be the 
only way to do any type of analog 
evaluation of the signal. Fortunate- 
ly, there typically are few critical 
nodes, and a single channel, perhaps 
connected to an oscilloscope, will 
usually suffice. 

“T would certainly think that a de- 
signer would feel much more com- 
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fortable about releasing a design if 
he had a way to look at certain inter- 
nal critical nodes,” says Zoran Seku- 
lic, marketing manager for MCM 
products at Integrated Measure- 
ment Systems (IMS), Beaverton, 
Ore. “If those nodes are hidden, he’s 
taking a substantial risk. If they’re 


accessible, then the designer can use 
some kind of manual probe to see if 
his timing margins and signal integ- 
rity are okay.” 

IMS used a probe technique to 
characterize a custom-formatter ar- 
ray IC that provides per-pin timing in 
the company’s ATS digital tester. 


DFT TOOLS AUTOMATE SCAN 
TEST-POINT SELECTION 


wo design-for-testability 
tools help designers of 
multichip modules and 
printed-circuit boards 
containing boundary-scan devices 
create high-quality tests while re- 
ducing test-program develop- 
ment time and test-fixture cost. 
“Virtual Test Manager: TOP”’ 
is designed around Teradyne’s 
Victory boundary-sean technolo- 
gy and Mentor Graphics’ Design 
Architect. Used during and after 
design entry and before layout, 
the new tool generates reports 
that help select optimum test 
points for in-circuit and functional 
cluster testing. The package then 
automatically inserts the test 
points into the schematic for 
graphical display and eventual 
physical test-point analysis and 
placement. 
The other product, “Physical 
Test Manager: SITE,” integrates 
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physical access and test-fixture 
requirements with circuit design 
rules and clearances to automati- 
cally optimize test-site location. 
The package achieves high com- 
pletion rates by using algorithms 
that support trace shove-aside, 
test via substitution, stub length 
control, and true clearance (grid- 
less) positioning. The tool sup- 
ports in-circuit, cluster, built-in 
self-test, and scan-test strategies. 
Virtual Test Manager: TOP is 
an option to Design Architect and 
costs $18,000. Physical Test Man- 
ager: SITE, which is an option to 
Board Station, Board Station 500, 
MCM Station, or any Mentor pc- 
board or MCM layout product, 
costs $20,000. Both will be avail- 
able in December. 
Mentor Graphics Corp. 8005 
S.W. Boeckman Rd., Wil- 
sonville, OR 97070-7777; 
(503) 685-7000. 
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AD810 


Industry standard video op amp 

e Low power (6.8 mA) ¢ Fast disable 
feature ¢ 80 MHz BW e 0.02% dG, 
(0.04° d@ © $2.08 


ADSI2 


Dual ¢ Transimpedance ¢ 100 MHz 
BW @ Low power (4.5 mA/amp ) 
e ().02% dG, 0.02° d@ © $1.27/amp 


AD815 


Triple ¢ Transimpedance ¢ 100 MHz 
BW e Fast disable feature (< 80 ns) 
e ().02% dG, 0.038° d@ ¢ Low power 
(4.7 mA/amp) © $1.24/amp 


ADS17 


Low cost @ Unlimited capacitive load 
drive ¢ 50 MHz BW e Low power 
(7 mA) © 0.04% dG, 0.08° d@ ¢ $1.52 


AD818 


Low cost @ Great video specs 
e 130 MHz BW e 0.005% dG, 0.045° 
d@ ¢ Low power (7 mA) ¢ $1.69 


AD826 


Dual AD817 © Very low cost * 50 MHz 
BW e Low power (6.6 mA/amp ) 
© ().07% dG, 0.11° d@ © $1.05/amp 


AD828 


Dual AD818 ¢ Lowest cost video op 
amp @ 130 MHz BW e Low power 
(7 mA/amp) ¢ 0.01% dG, 0.05° d@ 
e $1.05/amp 


ADEL2020 


Improved replacement for EL2020 


e Faster (90 MHz BW) ¢ Lower power 


(6.8 mA) © Better dG (0.02%) and 
d@ (0.04°) © $1.99 


OP-467 


Quad ¢ High speed (28 MHz BW) 


e Precision (200 uV Vos) ¢ Low power 
(2 mA/amp) ¢ Drives capacitive loads 


e $1.43/amp 


LOSE TEN 
POUNDS. 





Our family of video op amps will have you looking 
good for around two dollars. 
As a video design engineer you have an image to 


maintain. And when it comes to high performance video 





op amps, no one can do more for that image than Analog 


Devices. With differential gain and phase better than 


ten Ways Lo 
improve 
Your Image. 


().01%/0.01° 0.1-db gain flatness to 40 MHz, and power-saving 
disable features, we make single, dual, triple and quad 
video op amps tailored for your specific application needs. 
So for nine sure-fire ways to improve your image, call your 
local distributor or Analog Devices at 1-800-ANALOG-D 
(262-5643) for your free selection kit and high performance 


amplifier brochure. As for the 


ANALOG 
DEVICES 


tenth one, you're on your own. 


Authorized North American Distributors: Alliance Electronics 505-292-3360 © Allied Electronics 800-433-5700 © Bell Industries 310-826-2355 
Future Electronics 514-694-7710 (Canada) 508-779-3000 (USA) * Hamulton/Hall-Mark Electronics 214-343-5000 ¢ Newark Electronics 800-367-3573 
Pioneer-Standard Electronics 800-874-6633 © Pioneer Technologies Group 800-227-1693 « WYLE Laboratories 800-866-9953 ¢ Zentronics 416-507-2600 (Canada) 
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The Worldls _ 
Beginning lo See The Light 


Everlight. 


Photo Interrupters Me 
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aT) years, Everlight has become a $30 


in Upstate NY, now ensures that ign rep 


= 


for excellent serve and timely _" will conti 


34 Foley Drive us, NY 14551-0061 1-800- PAR ERHYA() 
15-483-9480 TELEX: 200806 


_ Major products: Standard, s brightness and special purpose LEDs ¢ 7 segment and dot 
matrix displays ¢ Invisible optoelectronic components ¢ LED arrays * Blue LEDs 
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The testing was complicated by the 
fact that the device is packaged “‘cav- 
ity-down’’—that is, with the die 
bonded to the package ceiling rather 
than the floor. This method provides 
a better thermal pathway to the heat 
sink above the package, and is being 
used more often for medium- to high- 
power ICs and MCMs, says Sekulic. 

Designers must plan ahead to en- 
sure successful probing. Sekulic 
notes that key decisions include the 
types of tests that must be made, the 
number of internal nodes to be 
probed simultaneously, the place- 
ment and size of test points on the 
die, the use of passivation layers, and 
the need to insert and remove parts 
from the fixturing. Fixturing will 
place the device upside down, so the 
designer must ensure adequate cool- 
ing during testing. Sekulic points out 
that contact probers offer an option- 
al laser to cut an access hole through 
layers covering the die. 

The arrangement used by IMS in- 
cluded a ZIF socket mounted below 
the contact prober’s socket card. A 
hole was cut in the socket to allow 
access to the IC (F7g. 2). Initially, 
probe-tip vibration was a problem 
when the probe moved from one test 
point to another. That was solved 
with a probe tip specifically designed 
to dampen vibration. 

Sekulic notes that direct solder 
connections are the best, but they 
make it hard to replace devices. Pin 
sockets allow easy insertion, but 
may make it difficult to remove 
large-pin-count devices. ZIF sockets 
are simplest, but their height places 
the die further away from the high- 
power microscope needed for probe 
placement, which may cause focus 
problems. To use a 100X objective 
lens, a low-profile ZIF socket or an 
alternative connection method is 
needed. In IMS’ application, the ZIF 
socket was thin enough to allow 50X 
viewing of most of the IC. And only 
10X magnification was needed to 
probe bond pads near the edge, 
where no probe tip interfered with 
the longer lenses. 


How VALUABLE? CIRCLE 
HIGHLY 460 


MODERATELY 461 
SLIGHTLY 462 
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Introducing Motorola’s New 

Single-Board Computer. 

Meet the remarkable MVME197. 
It measures a mere 6x9 inches, but 
has the strength of several boards. 
In fact, the MVME197 is packed 
with more functionality, and more 
performance, than any single-slot 
6U VME board ever designed. 

On the other hand, we did 
have twice the room to work with. 
Because we put surface mount 
components on both sides of the 
board, front and back. 

Fast and Compact. 

The MVME197 is driven by 

single or dual 50 MHz RISC pro- 


There Are Two Sides To The 


cessors. These powertul MC88110 
engines take advantage of both 
on-board cache and Symmetric 
Superscalar™ processing. Making 
no single-slot 6U VME board on - 
the market a match for the , 
lightning-fast MVME197. 

But while its a speed 
demon, its also a space miser. © 

In addition to using both sides of 
the MVME197 board, we squeezed 
more functions into fewer ASICs. 
We also increased board density 
with LGA surtace mounts. And we 
improved performance reliability 
with a new, highly-advanced 
soldering technique. 







Six Boards In One. 
Now, when space is crucial, the 


MVME197 will do the job of six or- 


dinary boards. So you can add more 


functions. Consume less power. 


And pay a whole lot less than 
| you would for half a dozen 
peripheral boards. But what 
else would you expect from the 
leading supplier of VME boards? 

We have a VME solution for 
almost any type of application. 
And keep in mind, its not just 
whats on the board that counts. 
Its whats behind it. 

Call one of the numbers below 
for more information. 





Story Of The Most Powertul 





Front Side 


AUSTRALIA 61-2-906-3855 * BELGIUM 32-2-718-5582 * FRANCE 33-1-40955900 * 
GERMANY 49-40-236204-0 * HONG KONG 852-806-2901 * ITALY 39-2-8220-239 * 
JAPAN 81-33-280-8461 * SCANDINAVIA 46-8-734-8800 * SPAIN 34-1-345-8005 ° 
UNITED KINGDOM 44-62839121 


© Copyright 1993 Motorola Inc. Motorola and the Motorola logo are registered trademarks of Motorola Inc. 
“Because The Game Has Changed” and “Symmetric Superscalar” are trademarks of Motorola Inc. 
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Board Ever Developed. 





Back Side 


MOTOROLA 


Computer Group 
Because The Game Has Changed" 
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NOW THE POWER CAN BI 


SGS-THOMSON, the world leader in Smart design problems right at your fingertips. The 
Power ICs, can put an encyclopedia of dynamic §-Designer’s Guide is the one reference source that 
power applications, plus the industry’s most gives you ready answers to questions about 
innovative power ICs and discretes in your hands. _ stepper, DC and brushless motor control, plus 
Want to minimize assembly costs and maxi- — power supplies, thermal management and mo 
mize reliability? Increase design functionality As the world’s number one supplier of 
and performance without increasing complexity power ICs, SGS-THOMSON can support you 
and costs? Deliver more power to the load without —_ with much more than an encyclopedia of powerful — 
expensive heatsinks and cooling fans? ideas. We back your designs with leading power 
Send for SGS-THOMSON Microelectronics —_ products. For example, Multipower-BCD™ 
Free Designer's Guide to Power Products. Yow ll —_ (Bipolar, CMOS and DMOS), the world’s leading 
find the most efficient solutions to tough power Smart Power technology, lets you integrate 


© 1993 SGS-THOMSON Microelectronics. All rights reserved. 





N YOUR HANDS, FREE. 


unlimited power transistors Mail us your business card or write us on 
in the output stages. Our your company letterhead today: 1000 E. Bell 
unique VIPower™ devices Road, Phoenix, Arizona 85022. Or FAX 

feature true vertical cur- 602-867-6102. If you are a design engineer, 

rent flow just like a power | SGS-THOMSON will put real power in your 
transistor, with your choice —_ hands with a free copy of our 1200-page 

of MOS or Bipolar out- Designer's Guide to Power Products (while 

put. SGS-THOMSON’s supplies last). Once you’ ve seen how good our 
extensive family of power design ideas look on paper, you'll want to 
Power MOS transistors see them in silicon. 


The leader in power packages are |owering dissipation 
comes through again with 


PowerSO-10™ the firstinanew and raising device speeds : 
series of high thermal performance S G S i TH O Vi S O iy 
surface mount packages. ky f | SARITA 
e MICROELECTRONICS 
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TECHNOLOGY ANALYSIS 


DIGITAL-SIGNAL PROCESSING 
GETS READY FOR MULTIMEDIA 


F’'AST KERNELS, A NEW DRIVE 
TOWARDS STANDARDS AND MULTIMEDIA 
FUNCTION LIBRARIES PAVE THE WAY. 


JACK SHANDLE 


wo of the primary problems holding back the growth of multime- 
dia—useful multimedia standards and multimedia’s high compu- 
tational demands—are merging into a common challenge: To cre- 
ate a cross-platform, cross-processor standard for digital-signal- 
processing applications. 

DSP ICs are viewed in many quarters as a promising solution to 
multimedia’s computational demands for two reasons. First, their architec- 
ture is very efficient in executing the plethora of compression, digital-audio, 
and telephony algorithms that have become part and parcel of multimedia. 
Second, the chips themselves are relatively inexpensive. 

What’s not quite as clear-cut is how a common standard can be worked out 
so that independent software developers won’t have to pick and choose be- 
tween hardware or operating-system software platforms. Contrary to the 
Intel-dominated world of PC microprocessors, there are at least four impor- 
tant DSP IC vendors: Analog Devices, AT&T Microelectronics, Motorola, 
and Texas Instruments. 

It’s probable that the multimedia DSP standard will be software, either in 
the form of a DSP operating system or a common application programming 
interface (API). Intermetrics Inc., Cambridge, Mass., is offering still another 
solution. It’s creating a set of DSP development tools that will work with any 
of the major DSP chip architectures. 

Several solutions of a more or less proprietary nature have been proposed. 
Spectron Microsystems Inc., Santa Barbara, Calif., has revised its SPOX 
DSP operating system to be friendlier to multimedia. AT&T Microelectron- 
ics, Berkeley Heights, N.J., has done the same with its VCOS operating 


[SPOX-INK | [__SPOX-KNL | {_ SPOX-KNL | [  SPOX-MATH | 


DSP | DSP memory Custom math 
ATEGhe stream /0 _| |_ management Veclor, matrix, and = | functions 


filter library 


SPOX-KNL 


subsystems 


V0 and SPOXKNL Th 
communications Device drivers | 





product. It now has a fast kernel that features an interrupt latency of 1.4 us when running 
on a 30-MHz Texas Instruments TMS320C30 DSP IC. The minimum kernel size is 1532 words. 
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7 THE SPC Ox OP ERATI G SYSTEM, for DSP ICs i is a real- in ninlittasking 





We improved our line 
of voltage references 
by making one 

— tiny adjustment. 






Pei : 
3 sd 
# a 
i ie i 


LM4040 LM4431 LM9140 LM4041 Here’s the big difference: 
Initial Voltage Tolerance (%) — +0.1, +0.2, +0.5, +1.0, +2.0 42.0 495 +0.1, +0.2, +0.5, +1.0, 42.0 Our new LM4041 is the only 
Voltage Options (V, 2.5, 4.096, 5.0, 8.192, 10.0 2.5 2.5, 4.096, 5.0, 10.0 Adjustable, 1.2 ; 
apne ) ats creo ese tet Coates ele Wat > nv a i ad ee adjustable voltage reference 
Tempco (max) — 100ppm/°C, 150ppm/°C 30ppm/°C (typ) 25ppm/°C 100ppm/°C, 150ppm/°C : Ne 
in a subminiature SOT-23 
Packages  SOT-23, SO-8, TO-92 SOT-23 TO-92 SOT-23, SO-8, TO-92 : o 
Temp range _— -40°C to +85°C 0°C to +70°C -40°C to +85°C -40°C to +85°C Packsse: 50 Its the only 
Price (100 pc) $0.79 $0.69 $1.75 $0.79 reference that combines the 


smallest footprint with the 
flexibility to adjust for a wide range of voltages 
(1.24V to 10V). The LM4041 is the latest upgrade 
to our line of high-performance, easy-to-use 
voltage references—a family that now includes 
both general-purpose devices as well as high- 
precision references like our new LM9140. And 
they’re all available in a wide variety of voltage 
ranges and packages. To find out more, call us 
at 1-800-NAT-SEMI (628-7364) Ext. 245. We'll 
send you free samples, along with datasheets 
and a complete reference family selection guide. 
That’s the big deal. 
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system. IBM Corp. and Texas Instru- 
ments Inc. have teamed up on a hard- 
ware/software architecture called 
MWave, and Analog Devices Inc., 
Norwood, Mass., has its Signal Com- 
puting Architecture. 

Despite claims of openness, it’s 
likely that each of these solutions is 
aiming at a more or less de facto 
standard. The Interactive Multime- 
dia Association (IMA), on the other 
hand, is discussing a cross-platform, 
cross-DSP API that would allow the 
multimedia industry to march quick- 
ly forward without crowning anoth- 
er set of chip and operating-system 
kings. Composed of more than 250 
companies with a common interest in 
having multimedia grow quickly, the 





ost people agree that 
standards are impor- 
tant and provide com- 
fort and safety to 
those making investments in high 
technology. But standards are 
created in widely different ways 
and aren’t always as stable or sol- 
id as we would like to think. 

A standard should establish a 
basis for comparison and assure 
consistency of parts, components, 
or data. But just because someone 
says they have created a standard 
doesn’t necessarily make it so. 

Standards always represent 
some form of consensus, and how 
consensus is reached determines 
the standard’s strength and sta- 
bility. Among the most durable 
and widely recognized are those 
from bodies such as the Interna- 
tional Standards Organization 
(ISO) or the American National 
Standards Institute (ANSI). 
These organizations have estab- 
lished procedures which virtually 
guarantee that proposals are 
open and technically complete, 
and have gone through interna- 
tional review and approval. 

The good news is that formal 
standards are usually quite dura- 
ble. The bad news is that they can 
take many years to finalize—ISO 
standards commonly take six or 
more years to be finalized. In the 
world of computers and multime- 
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MULTIMEDIA SEEKS 
DSP STANDARDS 


IMA tries to strike a balance be- 
tween de facto standards and ANSI- 
like collaborative standards that of- 
ten take years to complete. It’s doing 
this across a wide range of multime- 
dia issues (see “Standards: Multi- 
media needs to move quickly and 
competently,” below). By the time 
this article is in print, its special in- 
terest group on DSP ICs will have 
met at the DSPx Conference on Octo- 
ber 6, San Jose, Calif., to continue 
discussions on the API. 

Although the standards work is 
promising, the industry can, in the 
meantime, expect to see fierce com- 
petition among both the DSP chip so- 
lutions and operating systems. 

Sometime before the end of the 


dia, technology changes dramati- 
eally during that time. That's why 
many high-technology executives 
no longer pay much attention to 
formal standards organizations. 

At the opposite extreme are de 
facto standards, where consensus 
is passively observed. If millions 
of people elect to purchase a par- 
ticular technology-based product, 
that constitutes a powerful con- 
sensus. One might speculate 
about the actual basis for an indi- 
vidual’s purchase decisions (e.¢., 
effective advertising, market 
dominance, technical merit, etc.), 
but the mere existence of a large 
homogeneous installed base of 
technology is sufficient to define 
a Standard. 

Many high-technology market- 
ing executives, particularly with- 
in the personal-computer market, 
think de facto standards are the 
only kind that are relevant. Many 
believe that no valuable work is 
ever accomplished in committee, 
which is the way formal stan- 
dards bodies are allowed to oper- 
ate (it’s not surprising that those 
who criticize committee stan- 
dards efforts tend to work for 
companies in relatively strong 
market positions, whereas small- 
er organizations and end-user 
communities usually prefer open 
standards efforts). 

In the opposing camp, a ‘“‘pro- 
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year, Spectron Microsystems Inc. 
will release a multimedia develop- 
ment kit based on the most recent 
version of its SPOX operating sys- 
tem, SPOX 2.0. Kits will be available 
for Texas Instruments, Analog De- 
vices, and Motorola DSP ICs. The 
kits will deliver DSP system soft- 
ware that can handle the high- 
throughput, concurrent-application 
requirement of PC-based multime- 
dia. They will also offer a set of stan- 
dard Windows libraries that will 
shield multimedia applications from 
the details of DSP hardware. 
Among other things, the new 
SPOX was crafted with a very small 
and very fast multitasking kernel, 
says Nancy Haydt, Spectron’s vice 


STANDARDS: MULTIMEDIA NEEDS TO MOVE QUICKLY AND COMPETENTLY 


prietary standard” is considered a 
contradiction of terms. It turns 
out that proprietary standards 
can work provided they re admin- 
istered in a fair and legal fashion 
and aren't used to promote anti- 
competitive activities. Usually 
this means establishing reason- 
able licensing options that are 
available to everyone on an equal 
basis (e.g., compact disc stan- 
dards by Philips and Sony). 

Nonetheless, there are many 
times when a vacuum in the mar- 
ket forms the need for standards 
before the market establishes de 
facto standards. But, in a techno- 
logical arena that moves quickly, 
formal standards bodies aren’t 
much help. Here’s where a third 
kind of organization, placed be- 
tween the rival standards camps, 
can rise to the occasion. 

The Federal government estab- 
lished trade associations as one of 
the few safe ways that directly 
competing corporations may le- 
gally and reliably collaborate and 
develop common representation. 
Corporations who meet under an 
association umbrella generally do 
so to directly benefit their indus- 
try—as a whole. Associations 
have often been spawning 
grounds for major standards 
agreements, many of which grad- 
uate to more formal standards 
bodies once supported and adopt- 
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president of marketing. SPOX had 
previously been known as an all-en- 
compassing, 32-bit operating sys- 
tem, but “we found out that engi- 
neers were more likely to use 16-bit 
DSP ICs in their multimedia applica- 
tions, or 24-bit DSP ICs if they were 
using Motorola devices,” she says. 

The main components of the SPOX 
2.0 architecture are the operating- 
system kernel called SPOX-KNL, an 
array of functions called SPOX- 
LINK that communicates with the 
host, and a library of mathematical 
functions called SPOX-MATH (see 
the figure). 

SPOX-KNL is a real-time, multi- 
tasking kernel that can use as little 
as 1.5 kwords of code space. It can 





E L E 


handle preemptive, event-driven 
scheduling of multiple prioritized 
tasks and includes a comprehensive 
set of system services. Among them 
are memory management, hardware 
interrupt-handling facilities, control 
of multiple real-time tasks, and a uni- 
form device-independent interface to 
I/O and communications. 
SPOX-LINK comes in three fla- 
vors to support common operating 
systems: DOS, OS-9, and VxWorks 
for Sun workstations. In each in- 
stance, SPOX-LINK provides host- 
based file I/O, DSP C compiler ex- 
tensions, formatted I/O, and host- 
utility functions. SPOX-LINK for 
DOS, for example, is composed of 
DSP API and DSP runtime modules 
as well as DOS API and DOS run- 
time modules. Although Spectron is 
expected to provide multimedia de- 
velopment kits supporting TI, Mo- 
torola, and Analog Devices DSP ICs, 
the fourth chipmaker, AT&T Micro- 
electronics, has its own OS. 


Mwave Tarcets ISVs 

The joint IBM-TI initiative called 
MWave, combines two new DSPs 
from TI with a IBM software. The 
TMS320M500 and M520 are 16-point, 
integer DSPs targeted at the PC en- 
vironment by integrating functions 
such as an ISA interface and UART 
capability. MWave software in- 
cludes a small, deterministic kernel, 
software that runs on the host PC’s 
processor to manage the DSP, and 
devices drivers. 

MWave’s goal is to provide a struc- 
ture for DSP systems that is open 
enough to be attractive to indepen- 
dent software developers, says 
Glenn Sheldon, program manager 
for IBM’s MWave Systems Group, 
Raleigh, N.C. The MWave Manager 
creates a direct link between the mi- 
croprocessor operating system and 
the DSP, and the MWave kernel is 
robust enough to handle the hard 
real-time requirements of multime- 
dia functions that need service data 
at specific rates. 

For the time being, MWave’s fu- 
ture is in providing resources to a co- 
processor DSP, but in the future 
IBM may repurpose the software to 
a different role. Fred Sporck, IBM’s 
program manager for the PowerPC 
microprocessor, has indicated the 
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new RISC engine has enough mips to 
handle the algorithms that typically 
call for a DSP. 

But mips are not enough. An oper- 
ating system kernel capable of han- 
dling the real time demands of multi- 
media would also be in the cards. Un- 
less there is a hard real-time OS to 
service the interrupts, then there is 
no guarantee that there would not be 
breakups in speech, for example, 
says Sheldon. Although one might 
want the main processor to do some 
low-level operations, it would be pru- 
dent to include a DSP in the mix. 


VCOS ENABLES TELEPHONY 


VCOS Version 1.1 was announced 
in August. It provides several new 
features, including a resource man- 
ager for allocating multimedia appli- 
cations across multiple DSP ICs, 
power management for computer- 
based telephony, and modem/fax 
software libraries. The resource 
manager allocates the computing re- 
sources of multiple DSP ICs among 
tasks and I/O devices, such as speak- 
ers, microphones, and telephone 
lines. It also provides load balancing 
across chips and applications. 

One of the key attributes of VCOS 
is its ability to share memory with 
the host. That’s because a major cost 
hurdle of using DSP ICs as coproces- 
sors isn’t the cost of the DSP chip it- 
self, but rather the “redundant” 
memory it requires. Using system 
memory raises difficult issues, how- 
ever, such as relative access times. 
Typical host PCs have average ac- 
cess times of 200 ns for block moves 
and more for individual memory ac- 
cesses. DSP ICs, on the other hand, 
require access times of 20 to 45 ns. So 
even if a DSP algorithm could be exe- 
cuted from host memory, the many 
bus requests would impair system 
performance. 

To solve this problem, VCOS oper- 
ates on frames of data rather mak- 
ing a memory access each time it 
needs one. Because each frame has a 
known number of samples, the DSP 
IC accesses memory in blocks rather 
than with random individual memo- 
ry accesses. The real-time execution 
is performed within the DSP device 
and its internal memory. AT&T calls 
this technique a visible caching strat- 
egy because the DSP algorithm de- 
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MULTIMEDIA SEEKS 
DSP STANDARDS 








veloper—not the hardwired on-chip 
logic—determines what gets cached. 
The host processor can operate in 
parallel with the full resources of the 
PC bus at its disposal. 

To develop multimedia applica- 
tions on VCOS, the VCOS Applica- 
tion Server and the VCOS multime- 
dia library come into play. VCOS is 
accessed through such tools as Mi- 
crosoft’s C and Windows develop- 
ment kits rather than specialized 
DSP tools. The multimedia module li- 
brary consists of algorithms devel- 
oped at AT&T Bell Laboratories, al- 
though algorithms from other 
sources can also be used. 


SIGNAL COMPUTING 
Analog Devices’ Signal Comput- 


ing Architecture takes still a differ- 
ent approach. Although it includes a 
business model that involves chip 
and algorithm developers cooperat- 
ing on specific reference designs, its 
open-architecture component is soft- 
ware-based. 





80386SX or Power connector for 


It proposes a seven-layer software 
model that’s analogous in concept to 
the OSI telecommunications model. 
The upper four layers reside on the 
PC and its microprocessor. The top 
layer is the user interface and below 
that is the application-program lay- 
er. The third layer, which is called the 
API layer, is where the application 
program’s needs are translated into 
specific instructions and system-ser- 
vices requests. Layer 4 is the PC’s 
operating system, which provides 
coarse timing, prioritization, syn- 
chronization, and scheduling among 
the applications requesting service. 

The lower three layers are embod- 
ied in the DSP chip set and algo- 
rithm. Layer 5, the algorithm layer, 
defines how the specific application 
needs will be implemented in real 
time. Layer 6 the DSP operating sys- 
tem, and the layer 7, called the lan- 
guage layer, provides the instruc- 
tions for the DSP circuit as execut- 
able code. 

Clearly, the technology directions 


espoused by IBM, Spectron, AT&T, 
and Analog Devices aren’t entirely 
exclusive of each other. In fact, the 
API developed as part of the IMA’s 
standards-making initiatives might 
well work with them all. One thing is 
clear about the coming convergence 
of DSP architectures, however: Soft- 
ware will play the major integrating 
role. No one expects to see a rerun of 
the microprocessor shoot-out that 
ended in Intel’s dominance. 

‘‘People are not going to get 
sucked into a specific hardware ar- 
chitecture,”’ says Satish Gupta, vice 
president of Media Vision Inc., a 
leading multimedia systems compa- 
ny. “The real standards are Win- 
dows, QuickTime, and OS/2. Any- 
thing that succeeds is going to have 
work with them.’’U] 
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80486SLC INDUSTRIAL SINGLE BOARD COMPUTER 


64K Write Back Cache, 7" x 4.75" 


IDE & Floppy 
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stand-alone operation Interface 


80486SLC CPU 


Toronto 
MicroElectronics Inc. 
designs and 
manufactures 

a complete line of 
INDUSTRIAL 
SINGLE BOARD 
COMPUTER 
ISA/EISA 
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Pentium processor, 
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Bi-directional Parallel ports : 





_ 
Up to 16Mbytes of 
On-board memory 


TME/AT BUS connector for 
FLASH/SRAM Solid State drive 
SVGA, Flat Pannel display interface, 
MODEM daughter boards 





ISA/AT BUS fully buffered 
for driving up to 20 slots 


TME Toronto MicroElectronic Inc. 


1815 Meyerside Drive #12, Mississauga, Ont., Canada 
Tel: (416) 564-4833 ¢ Fax: (416) 564-4768 


Product names are trademarks or registered trademarks of their respective companies. 
Specifications are subject to change without notice. 
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32 layer definitions. 





















16 routing layers, 
Assignable Power and Ground layers, 
Copper pour for copper zones. 


All object, on line editing. (Point and 
edit. Y ) ppy edit uniquely, locally, or 
slob ally. ) 


Compound pad stacks with full rotation, 


Ability to import sections of existing 
boards for new design. 


iv} Automatic footprint generators. 


Delete and undelete for 


all objects in the 
data base. 


Over 1,000 footprints. (All SMT Manual 
footprints. ) 


Ability to create multipackage interconnected 
modules. 


Full dimensioning capability. 


All angle on or off grid manual routing 
with visual copper spacing. 


Arcs and circles for traces and outlines. 


Move, drag and place with 0.01 degree rotation 
resolution, 
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Full support for release to manufacturing. 


High quality autorouter, 16 layers 
simultaneously. 
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Microelectronics, Bigger Is Better: 


When you're wrestling to find space for a hybrid on 
a packed board, you want the smallest, lightest product 
you can find. 
But when you're looking for small, lightweight 
W\\\\ bo wae hybrids in large quantities, 
f= youneed the capabilities of 
a big, powerful company. 
@ Acompany that can handle 


Raytheon currently produces over 
400,000 high-reliability hybrid 
\ KY. ss assemblies a year, including MCMs, 
\\\ NAMA as well as MIBs (Multilayer Inter- 
\\\ \ connect Boards, SEM-A through E). 


high-reliabili -volume at the same time. 
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We use high-precision robotic assembly, automated 
100% wire bond pull testing, automatic parametric test- 
ing, and automatic vision systems for 100% inspection. 
As a result, we can handle high-volume production of 
hybrids that meets virtually any system requirements. 
We could even double our hybrid production, without 
sacrificing quality or reliability. 

When it comes to hybrids themselves, small is beau- 
tiful. But when you're selecting a company you can rely 
on to supply you with those miniature hybrids and still 
maintain high-reliability at high-volume, bigger is defi- 
nitely better. 

To learn how to integrate our power supplies into your 
systems, call or write for technical assistance: Raytheon 
Company, Quincy Operations, 465 Centre Street, Quincy 
MA (617)-984-4104. FAX: (617)-984-4199 


Raytheon 


WE THRIVE ON CHALLENGES 
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COVER FEATURE 


ADDING A DMOS FET H-BRIDGE RATED AT 60 V 


AND 1A To AN 8&-BIT MICROCONTROLLER 
CORE CREATES A TRUE ‘“SSMART POWER” IC. 


MICROCONTROLLER SWITCHES 
5-A, 60-V CURRENT PULSES 


FRANK GOODENOUGH 


uring the past dozen or so 
years, there’s been a parade 
of so-called ‘Smart Power” 
technologies along with the 
numerous ICs built on them. 
The ICs range from linear and switching reg- 
ulators to digitally programmable motor con- 
trollers. In some cases, the “smarts” were an- 
alog, in some cases digital, and in other in- 
stances the two were blended. Versatility 
was limited, though, since they were aimed at 
very few applications—often just one. 

SGS-Thomson Microelectronics has come 
up with a true “Smart Power’ technology: 
It’s the first IC that can be used for general- 
purpose applications. SGS’s designers added 
a60-V DMOS FET H-bridge, which can be op- 
erated as a pair of independent half bridges, 
to the company’s ST6 8-bit microcontroller. 
Each of the four FETs forming the bridge 
carries a continuous-current rating of 1 A. It 
can handle non-repetitive peak-current 
pulses (less than 50-ys long) of 5 A and contin- 
uous peak-current pulses of 3 A. On-resis- 
tance of the four power FETs runs 300 mf. 

SGS dubbed the technology BCD3; its first 
IC is the H081. BCD8 represents a third gen- 
eration of their multipower bipolar, CMOS, 
DMOS process technology with line widths 
reduced to 1.2 wm (see “BCD process evolu- 
tion,’ p. 77). The circuit density provided by 
this fine-line process makes it economically 
feasible to integrate the ST6 and peripheral! 
circuits on a chip with one or more power 
MOSFETs, their drive circuitry, and analog 
support circuits (2g. 1). 

The BCD8 technology’s capability can be 
seen in the H081. The IC is designed to drive 
bidirectional de motors, but its output can be 
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configured and controlled as a pair of half- 
bridges driving two separate loads. The 
BCD3 process also offers the possibility of 
putting an EEPROM on the H081 for addi- 
tional system flexibility. 

The technology not only makes possible 
complete control systems on a chip, but a sys- 
tem designer can also trim time-to-market by 
creating a chip before the system design is 
fully defined. As the system is developed and 
debugged, the chip’s functionality and char- 
acteristics can be changed simply by modify- 
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ing the software. 

Adding an EEPROM can 
create power-control ICs 
that adapt to changing con- 
ditions. For example, a mo- 
tor driver can modify its con- 
trol strategy as the motor 
and other system elements 
age to maintain optimum 
performance. EKEPROM- 
based chips also lend them- 
selves to multichannel sys- 
tems in which one serial bus 
carries the control signals 
for a number of widely dis- 
persed load controllers, 
each with its own microcon- 
troller. On-chip EEPROM 
can also adjust circuit and 
system gain, zero offsets, 
adjust references, and add 
product-code IDs at any 
time after manufacture. 

A technology like BCD3 
challenges the imagination 
of system designers and 
marketeers alike. For exam- 


of a one-chip active noise 
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bridge rated at a continuous current of 1 A, and an assemblage of control, drive, and protection circuits for 


ple, it could form the heart & 1. THIS TRUE “SMART POWER” IC contains an 8-bit microcontroller, a 60-V DMOS FET H- 


eanceller for air condition- 
ers, range-top hoods, and 
other noisy appliances. The process 
integrates a microphone preamplifi- 
er, an analog-to-digital converter 
(ADC), a DSP core, an output digital- 
to-analog converter (DAC), and a 
DMOS audio power amplifier al- 
ready available on a higher-voltage 
100-V BCD process (ELECTRONIC DE- 
SIGN, June 11, 1992, p. 67). 

Though a noise canceller repre- 
sents a special application, the pro- 
cess could also create a family of 
general-purpose drivers. These ICs 
would include a core microcontroller, 
interface I/O, EEPROM, and a num- 
ber of uncommitted DMOS power 
FETs. Loading suitable software 
can at any time set the configuration 
and performance of the output de- 
vices. Analogous to PLDs, these de- 
vices could significantly simplify the 
design of power circuits. In addition, 
system houses would only have to 
stock one standard device 
for use in many products. 

The technology could 
also be used to build a gen- 
eral-purpose, programma- 
ble, single-chip power sup- 
ply to replace dozens of dif- 


PAE LECTRONIC 
OCTOBER 14, 1993 


ferent types of supply chips now in 
use. Such a chip gives power-supply 
engineers a chance to change de- 
signs in minutes just by altering a 
program. The IC could integrate a 
microcontroller core, memory, a seri- 
al interface, various analog and digi- 
tal glue circuits, and several uncom- 
mitted power FETs. A power sup- 
ply’s basic topology and/or operat- 
ing modes would be set in software 
or even adjusted in the final applica- 
tion by loading commands via the se- 
rial bus. If allied with a host micro- 
processor, dialogues between it and 
the power-supply chip’s controller 
can implement complex energy-con- 
trol strategies. 

Here’s how the H081 works (Fig. 
1, again). Pulse-width-modulated 
(PWM) control signals from the ST6 
microcontroller feed the logic con- 
trol inputs. The logic-interface and 
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the bridge and its load. The H081 was developed by SGS-Thomson. 


command-generation circuitry con- 
vert the logic signals to the 10-V 
pulses required to turn on the low- 
side FETs, Q, and Q,. And, with the 
help of the charge pump, the drive 
for high-side FETs Q, and Q, is 
brought to 10 V above the power- 
supply rail (V.) to turn them on. The 
chip’s suite of self-protection circuits 
handles overvoltage, overtempera- 
ture, overcurrent, and undervoltage 
conditions, and guarantees that all 
four power FETs are off when the 
ST6 is in a reset mode. 

The ST6 microcontroller is com- 
pletely independent of the chip’s ana- 
log/power-control circuits. The two 
sections of the chip each have their 
own control, data, I/O, and power- 
supply pins for maximum system 
flexibility. The ST6 consists of six 
major blocks: a 64-byte program 
RAM, a timer, a watchdog circuit, a 
clock/oscillator, a serial I/ 
O port, and a CPU/inter- 
rupt controller. Although 
the microcontroller has no 
ROM, it can still be em- 
ployed in many power-con- 
trol applications, and as 
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The shock of the new 
The way it used to be, you could 


get by with one or two ways to get 
designs from bright idea to work- 
station screen. 

Then the game changed. To get 
your work done effectively now, you 
have to be able to use a variety of 
design entry techniques, in different 
combinations, at different times. 
Solutions that don’t permit this have 
become as antiquated as stone tablets. 

Now you need more. And 
Viewlogic has what you need. 

Have it your way 

Viewlogic has discovered an 
astonishingly simple principle of 
electronic design automation: you 
have to give designers the tools they 
need and the flexibility they want. 

For starters, no one gives you 


more ways to enter a design: VHDL, 


All trademarks and registered trademarks are the property of their respective owners. 
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ABEL, state diagrams, truth tables, 
schematics — you name it. But even 
that isn’t always enough to get you 
where you want to go. 

So we take it one step further 
and give you a completely graphical 
approach to high-level design. For 
example, when you enter designs 
using state diagrams, VHDL or 
Verilog HDL code 1s automatically 
generated. In fact, you can generate 
VHDL from virtually any of our 
design-entry alternatives —or move 
to and from VHDL. 

Dynamic design interaction 

It’s not just how easily you enter 
a design that counts — it’s how fast 
you get it working. So Viewlogic’s 
design tools go beyond simple design 
entry and can even help you with the 
analysis and debugging process as well. 


In fact, all Viewlogic’s tools go 
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“above and beyond the call of duty.” 
They're graphical, interactive, real- 
time tools that feature “live links”’ to 
all other tools in the Viewlogic envi- 
ronment. So the consequences of all 
design changes are displayed across all 
tools as they occur — no waiting for 
results until the end of a run. 

Viewlogic’s tools don’t just talk 
together. They talk to you. And what 
they say helps you get your job done 
smarter. 

To find out more about our 

design-entry solutions and 

complete unified multi- 

methodology approach, 

call 1-800-873-8439 today 

or fax us at (508) 480-0882. 


VIEWlogic 
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CIRCLE 192 FOR RESPONSE OUTSIDE THE US. 





"I’m a vice president because I sold 22,000 gizmos 


this year. How'd you become a v.p.?" "I made a great deal on the 200,000 
ae gizmos you didn’t sell last year.” 





urn your excess inventory into a 
tax break and help send needy 
kids to college. 


Call for your free guide to learn how 
donating your slow moving inventory can 
mean a generous TAX WRITE OFF for your company. 


Call 708-690-0010 





P. O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 
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The benchmark 


silicon technology. 


Pride... 


craftsmanship... 








a continuing dedtcation 
to excellence... 





value Oriven dervice... 
products designed for the 
customers need, not the 
supplier 3 conventence... 


leadership... 


a long term comnutment... 





a vidion in every aspect 


pee ficid... 


All of this combined has made 

NCR Microelectronic Products 

the industry’s benchmark for silicon 
technology. Our quest 1s to 
constantly challenge ourselves... 

our industry. For over three decades, 
NCR has balanced these traditional 
values with the latest technology. 

To see the results — take a look at the 





products that are setting industry 
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Call today for a 
free copy of our 
latest catalog. 
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noted, EEPROM or other memory 
can be added to future or custom ver- 
sions of the H081. The microcon- 
troller section runs off a single 5-V 
power-supply rail. 


HicH/Low VoLtacE 

Putting 60-V power-supply rails 
on chips that also carry an abun- 
dance of 5-V digital and 10-V analog 
circuits demands much of a layout 
designer’s skills. The H081 is no ex- 
ception. While both its analog and 
digital circuits are relatively 
straightforward, layout of the H081 
required several tricks to minimize 
the effects of bipolar parasitic de- 
vices when they turn on (F%g. 2). The 
major parasitic effect occurs when 
one of the outputs goes below 
ground level, such as when turning 
off an inductive load. At that time, 
the source-drain diode in the low-side 
FET switches on, as does the device’s 
parasitic npn transistor, which can 
sink current from any epitaxial pock- 
et in the chip. 
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2. TO “SAFELY” P UT 60-V DMOS FETs on a chip with a 5-V - ae olle 


(the SGS-Thomson ST6) and 10-V analog circuits, the low-side power MOSFETs are placed on 


MICROCONTROLLER WITH 
60-V DMOSFET H-BRIDGE 


To avoid this effect, the two low- 
side FETs are located at the chip’s 
corners and the microcontroller is lo- 
cated as far as possible from them. 
In addition, each low-side FET is sur- 
rounded by a protection ring called 
the Maginot Line, which is composed 
of several proprietary diffusions. 
For further protection, a second Ma- 
ginot Line crosses the die, separat- 
ing the analog and power circuits 
from the microprocessor. 

The H081 is packaged in a 68-pin 
PLCC. The high pin count is neces- 
sary to provide I/Os for addresses, 
an external data ROM (24 pins), and 
to keep the two sections of the IC in- 
dependent of each other. The inde- 
pendence also simplifies testing 
since the ST6 and the analog/power 
section can be tested separately. 
Only one signal, a 300-kHz clock 
from the ST6’s clock prescaler to the 
charge pump, is routed on-chip be- 
tween the two sections. 

Because the ST6 has a serial I/O, 
operational speed is low. Each ST6 





SS 


the corners of the chip that are as far as possible from the ST6. In addition, a “Maginot 
Line’ formed with two diffusions was inserted around both low-side FETs. A second such 
line was placed between the 5-V logic circuits and the analog and power-control circuits. 


PAE LECTRONIC 


DE § 
OCTOBER 14, 1993 





operational cycle needs 18 clock peri- 
ods to completely shift the program 
counter. Therefore, it takes 6.5 us to 
load instructions. However, the ST6 
offers block modularity, which 
means that other blocks can be incor- 
porated simply by adding decoders 
to the CPU. For example, because 
the 1-bit ALU operates serially, a 
fully parallel architecture can be im- 
had with an 8-bit parallel ALU. 

The ST6’s 64-byte RAM is big 
enough to provide read/write opera- 
tions for internal variables during 
computation. Typical jobs handled 
by the timer include generating a 
PWM signal, calculating delay, or 
determining the frequency of the in- 
put signal. 

The watchdog circuit, also a timer, 
counts backwards and generates a 
reset signal when it “times out.” Ina 
noisy application, it controls the flow 
of program instructions. If, for ex- 
ample, program flow changes be- 
cause of external events (such as 
noise spikes), the watchdog timer re- 
sets the entire chip and restarts the 
program. The on-chip clock operates 
with an external resistor or crystal (a 
metal-mask option). It can be 
stopped to decrease power drain. 


The CPU core of the ST6 controls 


the other blocks. It translates the in- 
put opcode coming from the external 
ROM. The core contains a PLA anda 
simple phase generator that creates 
13 separate phases, which in turn 
limit the controller’s speed (addition- 
al information on the readily avail- 
able ST6 can be obtained from SGS- 
Thomson). 


H0O81 BLOocks 


The analog/power-control section 
of the H081 consists of six major 
blocks: a logic-interface section, a 
command-generation section, output 
MOSFETs, a charge pump, protec- 
tion circuitry, and a voltage refer- 
ence (F179. 3). The IC requires two ex- 
ternal positive power-supply rails. 
The main supply rail, V,, is typically 
about 14 V. The control-logic supply 
voltage for the analog section, CV,,, 
should be 5 V (the same as the power- 
supply rail for the ST6). CV,, should 
come from :an external regulator be- 
cause it’s used as both a reference 
voltage and as the supply voltage for 
the Schmitt triggers on the control- 
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logic inputs Enable, In,, 
and In,. Ifa supply voltage 
greater than 80 V is con- 
nected to the drains of the 
high-side MOSFETs, they 
and V, must run off sepa- 
rate power’ supplies. 
That’s due to the overvolt- 
age detector shutting 
down the outputs once V, 
exceeds 31 V. 

The analog section has a 
third supply-rail input, 
CP,—the output of the 
charge pump that devel- 
ops the voltage. It’s ap- 
proximately 10 V higher 
than V, (24 V if V, = 14 V) 
and is needed to drive the 
gates of the high-side 
FETs. If an external volt- 
age 10 V greater than V, is 
available, the charge pump 
that’s driven by the con- 
troller’s clock isn’t needed. 
For example, during sys- 
tem development and/or 
testing, using an external 
power supply permits 
shutting down the micro- 
controller while maintain- 
ing the analog circuitry’s 
functionality. Much of the 
circuitry in the analog section of the 
H081 runs off a 10-V reference 
whose output is derived from V,. The 
reference can be sensed and is fil- 
tered by an external capacitor. 

During normal operation, the four 
power FETs are controlled by 5-V 
logic signals on the Enable, In,, and 
In, pins (see the table). The two logic- 
input signals, In, and In,, and the 


control 


Analog die-temperature outputs : 
————. _ Dvertemperature flag 


T 
delta — lout 40 Overcurrent flag 
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clock from the ST6, are referenced to 
the 5-V power-supply rail. When ap- 
plied to the chip’s analog section, it 
level-shifts them to 10-V pulses ref- 
erenced to the “Filter” V,, pin. The 
level-shifted clock pulses feed a cur- 
rent (power) amplifying chain of 5 in- 
verters. The output of the 5th invert- 
er connects to the output pin CP,, 
which drives the external charge- 


BCD PROCESS EVOLUTION 


hen first introduced 
in 1986, multipower 
BCD employed 4-um 
geometries and re- 
quired 14 to 16 mask steps. The 
process made it possible to inte- 
grate multiple, isolated vertical 
DMOS power transistors. The 
second generation 2.5-um BCD2 
process required 16 to 18 mask 
steps. This version doubled signal 
component density and the power 
density of the DMOS FETs. Italso 
added double-level/dual-thick- 
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ness metal and low-leakage di- 
odes. BCD2 has been successful 
in integrating all of a hard-disk- 
drive’s power circuits. 

The third generation BCD3 pro- 
cess couples 1.2-um-minimum line 
widths with an alignment toler- 
ance of 0.4 um. Using 18 masks, it 
offers all of the features of its re- 
cent predecessor plus double po- 
lysilicon and double-level triple- 
thickness metal. BCD3’s CMOS 
FET density is 5000 transistors/ 
mm? versus 1600 for BCD2. 
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microcontroller and level-shifts them to 10-V signals. Thus, it boosts the gate drive for the two high-side 
power FETs to 10 V above the power-supply rail connected to their drain. 


3. THE POWER SECTION of the H081 takes 5-V logic-control signals from the on-chip 


pump circuitry. 

The H081’s analog section treats 
the Enable logic-control signal with 
additional respect, turning it into a 
general “enabling” pulse for the 
power FETs. When it’s at a logic 
high (5 V), it calls for a “not-active’”’ 
mode of operation. All four FETs are 
switched off and both half-bridge 
outputs (Out, and Out,) are ina high- 
impedance state. When it’s at a logic 
low (0 V), the circuit is in an “active” 
mode and the outputs are forced to 
the condition called for by the In, and 
In, inputs, per the truth table. 

The decision to have the Enable 
pin active when in a low logic state 
represents a function of the interac- 
tions between the ST6 and the H- 
bridge. That is, when the ST6 is being 
reset, its output ports are fixed high 
by an internal pull-up resistor. If the 
Enable pin is “active low,” the chip 
guarantees that all four power FETs 
are off during the reset mode. 

The Enable signal feeds a latch, 
which also receives an input from the 
overcurrent comparator (Figs. 1 and 
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They come from analog. They come irom digital. And when you 
come to the Analog Devices Total System Design Seminar, you'll 
meet them. They re some of the brightest stars in the industry and 
now that components are growing more complicated by the day, 
their mission is to bring system design down to earth. 


Prepare to have an encounter of the most useful kind. Starting October 5th, you'll be experiencing the latest 
techniques in precision and high speed as well as audio applications. Techniques that will not only help you increase 
system performance, but actually lower overall cost. Sound out of this world? Fact is, it couldn’t be easier. Just sign 
up for one of the all-day Total System Design Seminars hosted by Analog Devices, one of the world’s leading suppliers 
of analog and mixed-signal ICs. | 

When you do, for a mere $30 you'll also encounter lunch, refreshments, an 870-page “Systems Application Guide” 
and a galaxy of extras. To make contact, get more information, or to charge your ticket, 
call 1-800-ANALOG-D (in Canada, call 617-937-1430). After all, times being what they are. aeeEe 
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can you really afford to let total system design be alien to you? 
For reservations or more information write Analog Devices, Total System Design Seminar, 181 Ballardvale Street, Wilmington, MA 01887. 
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MICROCONTROLLER WITH 
60-V DMOSFET H-BRIDGE 


3, again). One latch output feeds the 
overcurrent warning-flag pin; a sec- 
ond output is level-shifted, becoming 
a 10-V signal instead of 5 V. 

If the analog section doesn’t have 
5 V on the CV, pin, all level-shifter 
inputs will lack a reference. That is, 
they’ll be undefined and any or all of 
the power FETs may be switched on. 
To avoid this situation, the V,,,, com- 
parator looks for 5 V on the line from 
CV >. [fit’s lower than approximate- 
ly 3 V, the level-shifter output signal 
will look the same as if the Enable 
signal were high (non-active) and the 
power FETs are switched off. 

The delay-logic circuits perform 
the following functions: If the inputs 
from the overtemperature and over- 
voltage detectors are inactive (tem- 
perature and voltage are within lim- 
its) and if the level-shifter output sig- 
nal is active, the state of logic control 
inputs In, and In, are analyzed sepa- 
rately. If either In, or In, remains a 
stable low for at least 200 ns, the de- 
lay-logic circuit puts out a logic low 
to its respective low-side driver, 
which then switches on the respec- 
tive low-side FET. 

Ina similar manner, if either In, or 
In, remains a stable high for at least 
200 ns, the delay-logic output acti- 


vates its respective high-side driver. 


A current mirror in the high-side 
driver, connected to the high voltage 
from the charge pump at CP,, 
charges the gate capacitance of its 
high-side FET turning it on. 

Like most of today’s power ICs, 
the H081 incorporates a suite of self- 
protection circuits (Figs. 1 and 3, 
again). The overvoltage comparator 
senses a fraction of V, attenuated by 
an internal resistive divider that’s 
formed by ROV, and ROV,,. If V, ex- 
ceeds 31 V, the overvoltage circuit in- 
tervenes and turns off the FET 
switches. The circuit incorporates 
1.2 V of hysteresis. When the die 
temperature approaches 170°C, the 
overtemperature detector feeds a 
shutdown signal to the delay-logic 
circuits and produces a digital open- 
drain (active-low) signal at the over- 
temperature-flag output pin. When 
shut down, the two outputs are ina 
high-impedance state. The circuit re- 
starts automatically when the die 
temperature drops to 140°C, creating 
30°C of hysteresis. 
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An analog output is also available 
at the T,.,,, pin. It provides a voltage 
proportional to temperature of 
about -6 mV/°C. By sensing the die 
temperature and sending it to an 
ADC, the microcontroller can create 
complex protection schemes and re- 
duce power under critical conditions 
to avoid complete system shutdown. 
This is extremely valuable during 
system development and testing. 

Overcurrent protection is imple- 
mented by sensing the voltage drop 
across a user-selected external resis- 
tor R,, in series with the load. If the 
voltage at the sense pin exceeds 1 V 
for more than a few microseconds, 
the circuit kicks in, latches, and turns 
off the FETs. Setting the value of 
Roc establishes the circuit’s trip 
point. A subsequent falling edge on 
the Enable signal resets the latch 
and restores operation. Also provid- 
ed is an overcurrent, open-drain out- 
put flag. 


Wuat NExT? 


SGS is currently designing a broad 
family of circuits that can be added 
onto a BCD8 chip with a microcon- 
troller. These include ADCs to pro- 
vide feedback of the variables under 
control to the microcontroller; a 
hardware watchdog timer that 
doesn’t require the processor’s 
clock; an internal voltage regulator 
with the potential to power external 
circuits; a PWM loop; and some form 
of ROM, probably implemented in 
EEPROM. In addition, designers 
may have access to a library of SGS 
CMOS cells designed for a 1.2-um 
process and all ST6, ST7, and ST9 mi- 
crocomputers.L 


PRICE AND AVAILABILITY 
The H081 power IC with an H-bridge and 
microcontroller comes in a 68-pin PLCC. 
Rated for operation over the commercial- 
temperature range, it or similar ICs will 
sell for approximately $5 to $6 each in 

OEM quantities, or $10 each in 1000s. 
SGS-Thomson Microelectronics, 1000 E. 
Bell Rd., Phoenix, AZ 85260; (602) 867- 
6259. CIRCLE 515 
SGS-Thomson Microelectronics, Via C. 
Olivetti 2, Agrate Brianza, Italy; Maria 
Grazia Prestint, 29-29-6355 021. CIRCLE 516 


How VALUABLE? CIRCLE 
HIGHLY 541 


MODERATELY 542 
SLIGHTLY 543 
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PERFORMANCE, AREA, FUNCTIONALITY, 
AND FLEXIBILITY DETERMINE THE 


BEST SOLUTION. 


BY HARRIET HARVEY- 
HORN 


Compass Design Automation 


nlike the past, in which li- 
braries were only provided 
by ASIC vendors or devel- 
oped by internal develop- 
ment groups, a number of 
options for setting up IC li- 
braries now are available. For in- 
stance, out-sourcing of physical-li- 
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brary development has recently be- 
come a new alternative for integrat- 
ed-circuit design teams. However, 
evaluating the commercial libraries 
to determine their suitability for spe- 
cific design needs presents quite a 
challenge. 

Because purchasing physical li- 
braries is foreign to designers, no 
standards exist for their evaluation. 
The situation is further complicated 
by a broadening definition of the 


OCTOBER 14, 1993 





term “library,” which refers to tradi- 
tional behavioral and logical librar- 
les aS well as physical-layout librar- 
ies. Determining what exactly is be- 
ing provided in a library solution and 
how well the solution meets the us- 
er’s needs for functionality, perfor- 
mance, area consumption, and flexi- 
bility are key to an effective library- 
selection process. 

Assessment of any IC-develop- 
ment capability must begin with an 
understanding of the designer’s 
needs (Table 1). In the specific case 
of libraries, the priority of these 
needs depends upon the type of de- 
sign style or market segment the end 
product will address. IC and ASIC 
designers, whose primary objectives 
are delivering the most competitive 
new designs as quickly as possible, 
require not only the densest, best- 
performing solution possible, but 
also the ability to use the libraries 
with today’s design tools. 

Library-development engineers 
work to provide IC designers with 
the means to achieve their density, 
performance, and productivity ob- 
jectives. The library developer’s 
problem is complicated by the fact 
that varied end-user applications and 
design environments require a flexi- 
ble and broad library solution. This 
solution must include a broad set of 
functional libraries, interfaces be- 
tween those libraries and multiple 
EDA environments, and a prompt re- 
sponse to new generations of pro- 
cess technology. 

To understand the benefits of a li- 
brary solution, it’s important to 
know the library’s attributes and 
which of those attributes has the 
greatest impact on design objec- 
tives. An overly simplistic assess- 
ment of features such as the size and 
performance of basic gates will pro- 
vide a measure of individual cell size 
and performance, but won’t reveal 
chip-level capabilities or designer 
productivity. Likewise, an overly 
constrained and multidimensional 
evaluation is informative, but can 
prove time-consuming and may ob- 
scure the significant results of the 
evaluation. Basic knowledge of ar- | 
chitectural features and library-gen- 
eration techniques offers valuable 
insight for library evaluation. 

Many architectural trade-offs are 
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associated with a given library. 
First, the porosity of library ele- 
ments (the design of individual ele- 
ments such that routing blockages 
are minimized) may result in slightly 
larger elements, but will provide 
denser results at both the block and 
chip level. 

Drive strength and buffering can 
also be addressed in various archi- 
tectural ways. The trend is for librar- 
ies to be designed with minimum 
transistor sizes and minimal buffer- 
ing, allowing synthesis tools to add 
buffers and drivers as needed. While 
this approach can achieve impressive 
results in gate or transistor density, 
overall block area must not be over- 
looked. For instance, a library archi- 
tecture that has unique library ele- 
ments designed with high-drive tran- 
sistors or optimized buffers may pro- 
vide a block-level area advantage, 
particularly for designs with more 
demanding performance or drive re- 
quirements (Table 2). 

Finally, block generators or com- 
pilers may offer an advantage over 
fixed configurations. For compo- 
nents such as memory, multipliers, 
and datapaths, the ability to compile 
a configuration for a given applica- 
tion yields a productive and optt- 
mized implementation. 

Library-generation techniques 
have a great bearing on 
the library’s flexibility 
and utility. A signifi- 
cant aspect of the gen- 
eration process is its 
adaptability to new or 
different process tech- 
nologies. A library solu- 
tion that takes six 
months to target to a 
new technology may 
not address the needs of 
designers who must 
rapidly access the latest 
IC process. On the other 
hand, a library that can 
be retargeted overnight 
using hard-coded algo- 
rithms may lack the 
functional breadth and/ 
or flexibility required 
for various design appli- 
cations. 

Another aspect of li- 
brary generation is the 
varying degrees of link- 
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Library | _ 
developer High | fie 
Full-custom _ _ 
designer High 


Systems 
designer High 


age it provides to EDA tools. This 
can range from simple physical-lay- 
out libraries with essentially no 
links, to packages consisting of lay- 
out libraries, simulation models, 
footprints, and all required inter- 
faces with today’s popular EDA en- 
vironments. Often, the complete li- 
brary solutions are generated for 
only one design environment, limit- 
ing the flexibility to use alternative 
tools. 

After assessing the designer’s 
needs, it’s time to evaluate the prod- 
uct options. An objective evaluation 
requires a set of guidelines with key 
parameters that reflect the specific 
needs and priorities of the designer. 

Minimizing chip area is important, 
and is perhaps the library evaluation 
criterion that lends itself best to 
measurement. Designers employ 
various criteria for area evaluation, 
including measurement of gates per 
square mil, transistors per square 


Ability to 
customize 





mil, individual library cell size, and 
overall chip or block size. 

Gates and transistors per square 
mil appear attractive at the outset 
because they provide a density mea- 
surement that’s independent of spe- 
cific block or chip configuration. 
However, varying vendor conven- 
tions for gate count per function can 
skew the objectivity of such a mea- 
surement (Table 3). The transistor 
measurement can also be skewed, 
because transistor count per func- 
tion can vary widely. For example, 
increased drive strength can be 
achieved by adding minimum-size 
transistors in parallel, or by enlarg- 
ing one transistor. The latter case 
will provide a smaller overall block 
area. However, the former case, 
though inferior from an area stand- 
point, will provide a more attractive 
ratio of transistors per square mil. ~ 

In the absence of any standards to 
regulate methods for gate and tran- 


TABLE 2: LIBRARY-ELEMENT VARIATIONS 


Density-driven architecture, 1X drive* 


Density-driven architecture, 2X drive 


Performance-driven architecture, 1X drive* 


* JK flip-flop with set and clear functions 
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TABLE 3: LIBRARY-V 





sistor counts, the most objective as- 
sessment of area consumption is to 
compare overall block or chip size for 
a given function. A standardized 
function or block for this purpose 
would provide an unbiased and fast- 
er benchmarking process. Some low- 
complexity benchmarking circuits 
have been proposed as standards by 
the FPGA industry and others. 

Without a standard circuit, design- 
ers must formulate their own bench- 
mark circuit. Minimally, such a cir- 
cuit should contain as much func- 
tionality as the designer might need 
for current and future projects, such 
as routed blocks of cells, memory 
components, and other specialized 
functions. An assessment based on a 
limited functional library set will 
lead to a skewed representation of 
the library capability, and may result 
ina commitment to a library solution 
that doesn’t meet overall chip-design 
objectives. 

Designers should not overlook 
performance, power, and drive capa- 
bilities in their benchmarking ef- 
forts. The requirements for these pa- 
rameters must be specified, as they 
can have a great bearing on the area 
consumed. If they’re overlooked, a 
benchmark may reflect a very dense 
implementation, but may lack the 
critical drive or performance to meet 
system requirements. 

Ease-of-use is less quantifiable 
than area and performance criteria, 
but often very critical to meeting de- 
signers’ needs for design productivi- 
ty and differentiation. One key as- 
pect of ease-of-use is the link be- 
tween the library solution and a de- 
sign environment. A complete 
library solution must provide links to 
simulation, synthesis, floorplan- 
ning, and place-and-route tools. If it 
does, then it must be determined 
whether the designer is constrained 
to work within a specific design envi- 
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ronment, or if tools from multiple 
vendors are supported. Many de- 
signers may also find it useful to 
modify elements or add their own el- 
ements to the library. To address this 
need, the library must interface with 
physical-design and model-genera- 
tion tools. 

The library’s breadth is another 
critical consideration. Evaluating 
features such as the number and 
type of standard cells or gate-array 
macros, and the availability and flex- 
ibility of generators to create opti- 
mized blocks for memory, ALU, and 
datapath functions, can provide 
valuable insight into the power of a 
library solution. 

The avaiability of a library for the 
designer’s process or foundry of 
choice should not be overlooked. De- 
signers may want an alternative 
foundry source. Libraries offered by 
ASIC vendors and some library pro- 
viders often target one foundry, and 
usually aren’t rapidly retargetable 
to different processes. 

Today’s library-generation tech- 
niques make it possible for a design- 
er to specify a process or foundry of 
choice. Due to the varying tech- 
niques used to generate the libraries, 
designers must consider not only the 
turnaround time associated with 
these customized solutions, but also 
its breadth and flexibility. 

Until the nascent commercial-li- 
brary market matures, perhaps the 
most critical qualitative criterion in a 
library evaluation is library-vendor 
credibility. The level of experience at 
which library solutions are provided 
to multiple foundries, the credibility 
and success of the vendor’s library 
customers, and the vendor’s under- 
standing of the needs of IC designers 
will help gauge the capabilities of a 
given approach. An assessment of 
how long a vendor has offered li- 
brary solutions, to what caliber of 
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customer they provide solutions, and 
to what extent the vendor is known 
for providing effective solutions will 
help give valuable insight into the 
credibility of the approach. 

In the absence of true standards 
for library evaluation, the individual 
evaluator is left to define the criteria 
and to gain an understanding of the 
trade-offs between different library 
products. Clearly, the tangible attri- 
butes of library products such as 
area consumption, performance, 
flexibility, and electronic-design-tool 
interfaces are critical to the objective 
evaluation of library solutions, as 
are less tangible factors like vendor 
credibility. Until standards are de- 
fined, designers are advised to con- 
sider the following guidelines in 
evaluating a library capability: 


e Define a benchmark circuit that 
evaluates chip-level capabilities (in- 
clude enough functional breadth to 
evaluate placed-and-routed blocks, 
memory, ALU, datapath, and so on). 
e Define measurement criteria to as- 
sess chip area as well as perfor- 
mance and/or drive requirements. 

e Discrepancies in definition and ar- 
chitecture make gate or transistor 
density measurements unreliable— 
evaluate the overall area of the de- 
sired function. 

e Determine whether the library of- 
fers all links, or the ability to gener- 
ate links, to the desired EDA tools. 

e If modification or addition to the li- 
braries is required, understand the 
methodology and ease of such modi- 


fication. 


e If process migration is required, 
determine the time needed to gener- 
ate the functional library breadth 
and EDA interfaces. 

e Assess the vendor’s credibility: 
How long have they provided library 
solutions, to what caliber of custom- 
er, and how successful are their cus- 
tomers.L] 


Harriet Harvey-Horn is the 
product marketing manager for li- 
braries and process technologies at 
Compass Design Automation, 1865 
Lundy Ave. San Jose, CA 95131; 
(408) 433-4880. Data research for 
this article was done by Anil Ag- 
garwal at Compass Design Auto- 
mation. 
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High Density Power Components... 
The Logical Solution For Digital Systems 


1 operating voltages trending lower, contemporary Concerned about reliability? These babies have impeccable 

stronic systems can gobble up lots of current. And at genetics. After all, they’re the newest members of the VI-200 
ay’s higher currents, old-fashioned bulk power distribution family...a family whose field longevity has been proven in an 

emes only give you more of what you don’t need...losses, installed base of over 1.5 million units. 

ght, cost and field failures...noise and signal interfacing 

olems...wasted space. Tired of using the bus? If you’d like to bring a better solution 


on-board, call Vicor. 
gh Efficiency * High Density e Higher Current 









» VI-200 family of DC-DC converters lets you put power 

sre you need it...right at the load. And now we’re delivering 
0 33% more power...40 Amps...at 5.0, 3.3 and 2.0 Volts. 
re also delivering unmatched levels of efficiency, for the 

1e price and in the compact package that’s the standard for 
industry. 
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RECONFIGURABLE 
AND PROCESS- 
PORTABLE LAYOUT 
SMOOTHS AN IC’S 
PATH TO SILICON. 


BY PHILLIP BRIDE 
Mentor Graphics Corp. 


hip design has reached new 
heights in terms of complex- 
ity and speed. Case in point: 
A North American company 
had a team of eight engi- 
neers design over one mil- 
lion transistors on several chips in 
less than a year. With the increasing 
amount of information needed to 
achieve these complexity levels, de- 
sign environments must manage and 
automatically generate scalable chip 
information. 

Advanced library-development 
techniques can help protect design 
investment against process, design, 
and timing changes. Such tech- 
niques include: 





e Process portability combined with 
module generation, which enables li- 
brary developers to keep up with 
their technology group’s constant 
design rule and process changes. 

e Graphics generators that let devel- 
opers quickly create reusable and re- 
configurable cells, memories, and 


PE LECTRONIC 





SPECIAL REPORT 
G D E 5 I 


datapath elements to meet customer 
design requirements. 

e Automatic characterization of cells 
that give library developers accurate 
timing data on the cells and modules, 
which expedites library-develop- 
ment time. 


The need for design re-use is blur- 
ring the distinction between tradi- 
tional custom-IC design and ASIC 
design, resulting in a convergence 
into what some are calling full-cus- 
tom ASIC. Custom-IC designers, 
who in the past could focus on densi- 
ty and performance at the cost of 
man-months, now find that they 
can’t afford to stretch out design cy- 
cles. On the other hand, ASIC de- 
signers find their projects becoming 
denser, and now require what were 
once only custom-IC techniques— 
floorplanning and interconnect tim- 
ing delays derived from layout. 

In the simplest automated design 
flow, designers begin with a specifi- 
cation, move to a logic or structural 
stage, and then go to a layout or 
physical stage (Fig. 1). As the design 
moves through the flow, it must be 
translated from the behavioral to the 
structural level, and then to the 
physical design. Designers use EDA 
tools to do the job, and each tool re- 
quires a library. 

The importance libraries hold in IC 
designs can’t be overemphasized, be- 
cause they control a design’s effec- 
tiveness when it gets built in silicon. 
However, library developers at cus- 
tom-IC houses and ASIC vendors 
must deal with a complex develop- 
ment and management problem. For 
each library element listed in their 
product guides, they must support 
up to five other aspects or dimen- 
sions for the element. These six di- 
mensions—cell type, cell version, 
model views, tool environments, pro- 
cesses, and technologies—define the 
library offering (F7g. 2). 

At one time, libraries consisted ex- 
clusively of gate- or transistor-level 
elements, but developers are in- 
creasingly offering such modules as 
RAMs, ROMs, and multipliers. They 
may even have cores or megacells. 
Coupling these levels of libraries 
(cell, module, and core) with the six li- 
brary dimensions creates an ex- 
tremely complex library-develop- 
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With the help of automated library-develop- 

1 ment techniques, traditional design flows will 
begin to converge into a methodology known 
as full-custom ASIC design. Because each tool 
in the flow needs a library, library develop- 
ment is a critical link when translating from 
the behavioral to the structural level, and then 
to physical design. 


ment problem. 

Process portability or technology 
independence puts importance on 
layout because it has the most 1m- 
pact on a design. To make a layout 
cell technology independent, the cell 
must be implementable into a two- or 
three-layer metal CMOS or biCMOS 
process. This is difficult today be- 
cause each cell has to be laid out ina 
particular technology. However, 
each cell can be made process porta- 
ble. And by focusing on scalable cell 
design, library developers can ac- 
commodate process shrinkage from 
0.8 to 0.6 wm or accommodate design- 
rule changes. 

Cell-layout generators written in a 
language that can access a technolo- 
gy file gives the library developer a 
means to make the cell process por- 
table. The technology files hold de- 
sign-rule information specific to the 
manufacturing process being used 
and the primitive objects available 
within the technology. The technolo- 
gy file can then be modified with the 
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12-BIT ADCs 








500ksps - $16 
SOUKSNS - $12 


If digitizing and processing high-frequency analog signals ranks high 
_ on your list of design challenges, allow us to introduce you to the new 
~ MAX120/MAX122. The MAX120 delivers 1.6us Conversion and 350ns 
~ acquisition times, resulting in 500k samples per second throughput. And for speeds 
up to 333ksps, the MAX122 is your solution at only $12!* Shop around and compare 
— nothing comes close. 















¢ Fast Conversions: Evaluation Kit Gets Resuits Fast 
1.6,1s (MAX120) ee 
provides a proven circuit 
2.6uS (MAX122) design and layout, and includes 
¢ Internal Track/Hold a fully assembled, printed-circuit 
° board, complete with a MAX120 
¢ Internal Z5ppm/ C Reference and all the components needed 
¢ 70dB SINAD for digitizing signals at up to 
¢ Low Power: 200mW SO0ksps. 
¢ 24-Pin Narrow DIP/SO/SSOP 





Order MAX120EVKIT, $82". 
Packages 


an comers weeny FREE A/D Converters Design Guide—Sent Within 24 firs! 
eee ean Includes: Data Sheets and Cards for Free Samples 


S| | CALL TOLL FREE 1-800-998-8800 (ext. 6444) 
| For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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LS 1.818 3V ADC Powers Down to 1A 
>” ideal for Battery-Powered Systems 





Distributed by Arrow, Bell, Digi-Key, Elmo, Hamilton Hallmark, and Nu Horizons. Authorized Maxim Representatives: AL, M-Squared, Inc.; AZ, Techni Source Inc.; CA, Mesa, 
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Chase; PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TAI Corporation; SC, M-Squared, Inc.; TN, M-Squared, Inc.; TX, BP Sales; UT, Luscombe Engineering Co.; VA, 
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IC LIBRARY DEVELOPMENT 





This illustration shows the complex problems associated with li- 
brary development at the leaf-cell, module, and core levels. Each 
level of library development is complicated by the need to define 
six dimensions for each element: cell type, cell version, model 
views, tool environments, processes, and technologies. The re- 
sult is an enormous array of elements that need to be recreated 
when migrating a design to another process. 


new design rules or process data, 
and the cell generators rerun to port 
them to the new process. 

Modifying a technology file as- 
sumes the cell generator was built to 
handle process and design-rule 
changes. Incremental compaction 
plays a crucial role in process porta- 
bility. It lets library developers build 
process-portable generators that po- 
sition objects as close as possible and 
aligns the edges of diffusion. This 
makes design-rule changes possible 
and helps automate the task so that 
library developers need not wait for 
the technology to be completed be- 
fore starting the library effort. They 
can build their libraries concurrently 
with the technology development, 
shortening the time it takes to get 
their library to the customers. 

Module and cell generators allow 
each library element to offer a list 
with parameter choices, such as 
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drive strength, num- 
ber of inputs for cells, 
bits-per-word, and 
word depth. Then, af- 
ter selection, layout, 
schematic, symbol, 
and timing are created 
automatically. 

For example, take a 
NAND-gate cell gen- 
erator that’s written 
for 0.8-m three-layer- 
metal CMOS. A cell 
generator might have 
the number of inputs 
and drive strengths 
parametrized. That 
way, library develop- 
ers could create nu- 
merous versions of the 
NAND_ gate very 
quickly, including lay- 
out, timing, symbols, 
and functional model 
for each of the gate 
configurations. 

Module generators, 
which are built for re- 
configurability, make 
considerable use of 
RAMs, ROMs, PLAs, 
multipliers, adders, 
ALUs, and various 
regular structures. 
For example, a syn- 
chronous, static, dual- 
port RAM generator 
may offer multiplexing options for 
aspect ratios, and may have output 
options such as tri-state or bus keep- 
er, number of words, and bits per 
word. 

Traditionally, module-generation 
design meant writing code. Howev- 
er, the graphical module-generator 
capture systems employed today put 
users back into a design domain 
much more suitable for memory or 
datapath creation. This new capabili- 
ty takes the form of a floorplan with 
bounding boxes delineating the de- 
sign’s various subsections or leaf 
cells. With these techniques, users 
can build sophisticated reconfigura- 
ble designs in about the same 
amount of time it takes to build a 
fixed-module configuration. 

The real advantage is realized 
when new configurations are need- 
ed. The generator creates a new lay- 
out, timing models, symbols, and a 
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functional model in a fraction of the 
time it would take a developer to re- 
design the module, even if starting 
from an existing one. For example, 
using module generation, library de- 
velopers could create, characterize, 
and verify all of the models for a 4- 
kword-by-32-bit RAM in less than 
two days. Completing this task man- 
ually would take weeks. 

ASIC vendors often wait until the 
technology is complete before start- 
ing on the cell layout for library ele- 
ments. But with cell generators, 
ASIC vendors can start layout dur- 
ing technology development because 
they have a vehicle to respond to de- 
sign-rule changes on the fly. 

Generally, it’s timing that kills de- 
signs. Critical paths preclude the de- 
sign from operating at speed. An er- 
roneous estimation of the cell delays 
or an inaccurate net-delay calcula- 
tion points to the wrong critical path. 
To help chip designers avoid these 
problems, library developers must 
provide accurate timing for the mod- 
els at the cell and module level. 

The most common practice in- 
volves laying out the cells, extract- 
ing or estimating capacitance/resis- 
tance values, and building a simula- 
tion model of the cell. Library devel- 
opers simulate the cell’s structural 
model at the analog level, often with 
a Spice simulator. This simulation 
enables them to gauge input delays, 
transport delays, skew and slew in- 
formation, output delays, and other 
information as required. 

Design teams use many types of 
timing equations to estimate the tim- 
ing of their cells: 3-to-N-term equa- 
tions, piecewise linear models, and 
others. Whatever model the design- 
er uses, it’s important to build an 
automated flow to capture the tim- 
ing directly from layout. To make the 
data useful, library developers must 
back-annotate into the simulation 
model. They must also place the in- 
formation into data-sheet format for 
use in behavioral simulation models 
and synthesis rules, or for data-sheet 
use.L] 


Phillip Bride works in product 
marketing in the IC division of 
Mentor Graphics Corp., 8005 S. W. 
Boeckman Rd., Wilsonville, OR 
97070; (503) 685-7000. 
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LOWEST POWER 
SERIAL 12-BIT ADCs DRAW 
10nA AT 5V 


100 Times Lower than the Next Best! 


The MAX186/MAX188 A/D converters sample 8 single-ended or 4 differential inouts with a throughput rate 
as high as 133ksamples/sec. At lower rates, supply current drops below 10A, including reference current! 
For single-channel applications the MAX187/MAX189 come in space-saving 8-pin packages. 








Save Power & Space! 


COMPETITION 


100x LOWER! 
SERIAL OUT 


100uA 


10 100 1k 10k 100k 
CONVERSIONS/sec. 


Choose Your 5V pPower 12-Bit ADC 











Part Output Input Sample Power Call For | 

# Format Channels _ Ref Rate Down (max) Pins* Price’ EV Kit: | 
MAX186 Serial 8 INT 133ksps 10uA 20 $8.95 MAX186EVSYS _| 
MAX187 Serial 1 INT 75ksps 10uA 8 $7.45 | 
MAX188 Serial 8 EXT 133ksps 10uA 20 $8.45 MAX186EVSYS 
MAX189 Serial 1 EXT 75ksps 10uA 8 $6.95 | 
MAX191 Parallel 1 INT 100ksps 50uA 24 $9.60 MAX191EVSYS 





* Package Options Include DIP, SOIC, and SSOP 
+ 1000-up Recommended Resale, FOB, USA 


wocmveras cess 7) FREE A/D Converter Design Guide—Sent Within 24 Hrs! 
eee Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 Ext. 6444 
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PROPER DATA 
MANAGEMENT 
STRENGTHENS 
DESIGN 
QUALITY 


ACCURATE 
INFORMATION 

IS ESSENTIAL 
FOR COMPLEX 
SYSTEM DESIGN. 












BY JOSEPH CAREY, 
NEAL HARRISON, AND 
THOMAS PENNINO 


AT&T Bell Laboratories 


omputer-aided-design 
(CAD) software is essential- 
ly worthless without the un- 
derlying component infor- 
mation it requires. One of 
the most difficult questions 
facing today’s designers of complex 
electronic systems is how to get com- 
plete and correct component data 
during the design cycle and through 
the manufacturing process. 

With 80% of the cost of electronic 
products attributable to electrical 
components, it makes good sense to 
focus on cost-effective component 
selection. Throughout the product- 
realization process (PRP), daily com- 
ponent decisions are made that di- 
rectly affect the cost, reliability, and 
quality of products being designed 
or manufactured. 

A comprehensive component- 
data-management system ensures 
that the most cost-effective electri- 
cal components are used, and that 
complete and correct information 
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about those components is available 
throughout the product cycle. 
Though the concept can be simply 
stated, effective component-infor- 
mation management is a complex 
and ongoing task. Component-man- 
agement systems yield significant 
benefits in time-to-market, cost, and 
quality of an end product. They also 
provide a foundation for the planned 
introduction of new technology and 
computer aids. 

The component-management task 
is simplified by treating it as two 
subtasks—component-information 
management and component-library 
management. Component-informa- 
tion management makes sure that 
the most cost-effective components 
are used, and component-library 
management assures the availabil- 
ity of complete and correct informa- 
tion to drive the computer-aided-de- 
sign tools throughout the product 
design cycle. Although this separa- 
tion helps explain the tasks, these 
two areas are actually highly inte- 
grated both operationally and at the 
data model. 

Componenet-information man- 
agement (CIM) is the efficient and 
timely management of component 
information to ensure that reliable, 
high-quality, competitively priced 
components are available and used 
throughout the life-cycle of the prod- 
ucts being built. The implementation 
of CIM must be pervasive through- 
out the product-realization process 
(from architecture definition 
through the design and manufactur- 
ing cycles) (F2g. 1). In fact, it’s actu- 
ally an ongoing task throughout the 
life of the product. 

A complete CIM system may con- 
sist of a preferred-parts list, stock- 
list management, component selec- 
tion, and administration and track- 
ing. These functions are interrelated 
and need to be supported by one 
automated component-management 
system. 

The preferred-parts list is the list 
of components approved for use 
within a company or on a specific pro- 
ject. Components on this list are de- 
termined by the company’s compo- 
nent engineers to be cost-effective 
parts that conform to component- 
technology, packaging, and assem- 
bly strategies. In addition, the parts 
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have survived component- and sup- 
plier-qualification processes. The 
following information is attached to 
each component on this list: 


e Complete functional and electrical 
characterization of the part. 

e Equivalent components that have 
also been approved for use. This in- 
formation enables the factory to 
make cost trade-offs over time and 
permits part substitution by the fac- 
tory on short notice. This mechanism 
also manages global manufacturing 
requirements where agreements 
may require the use of local devices. 
It essentially allows a domestic fac- 
tory to use one part while a foreign 
factory employs a pre-approved 
equivalent. 

e Component keys that name the 
part so that people and software sys- 
tems can reference it throughout the 
product-realization process. Failure 
to manage component keys results in 
“alignment” problems across sys- 
tems and databases throughout the 
PRP, and will cause serious delays in 
the interval because of potential mis- 
interpretation in factory manufac- 
turing-resource-planning (MRP) op- 
eration. 

e Notes carrying information that’s 
not formally part of the data model. 
e Ordering and packaging informa- 
tion. 


The preferred-parts list repre- 
sents parts pre-approved by the com- 
ponent engineer. The approval pro- 
cess generally involves the compo- 
nent and product engineers, and cor- 
porate supply-line management 
organization. It’s the circuit design- 
er, however, that actually selects the 
components to be used on a particu- 
lar design from among the parts al- 
ready approved for use. 

Stocklist management is an inte- 
gral part of the component-manage- 
ment system. In fact, it’s the primary 
vehicle for sharing component-us- 
age information on a product-by- 
product basis between design and 
manufacturing. Multiple versions of 
the stocklist are maintained for prod- 
ucts in the development, manufac- 
turing, engineering, and factory- 
production environments. 

The stocklist flows electronically 
between design and factory, thereby 
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Been getting mixed signals 
on mixed signal ASICs? 








We can help you 
straighten things out. 


For 15 four decades, we've designed and manu- 
factured solid state devices using and combining analog, 





digital and nonvolatile 
techniques. Today, 
using the Cybercell™ 
mixed signal library 
working in the 
Crescendo™ design 
environment, you can 


Using and combining analog, digital, 
EEPROM and RF cells, you can create the 
IC which gives your new product the 
competitive edge. 


leverage our experience 
and more quickly bring 
break-though products 
to market. 

The addition of 
EEPROM to a mixed 
signal ASIC allows 
storage of 
recognition codes, bootstrap procedures, power- 
down constraints and settings, multiplier coeffi- 
cients, self-calibrating constraints or chip configu- 
ration information. Nonvolatile latches can be 
added to a digital counter allowing it to be reconfig- 
ured at any time or capable of storing the last count 
state before power shutdown. Nonvolatile latches 
may also be used to replace board components such 
as dip switches and jumper wires. 

Analog solutions become simpler and less expensive 
when on-chip trimming techniques are used to enable 
circuit characteristics to be modified to suit a variety of 
applications. 


. helping you create better products faster 
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The main Cybercell library consists of a 
wide variety of analog, nonvolatile 
EEPROM, digital and I/O cells which solve 
most system integration problems. 
All nonvolatile, all digital and most analog cells 
operate from 3 to 10 volts over the full military temperature 
range. On a full custom basis, we are experienced in the design 
and production of mixed signal ICs which operate at 1.2 volts. 
In addition to the core library, an RF specific library is the 
first of many niche application libraries which contain special 
macro cells to tackle specialized applications. Custom macros 
may be constructed for specific customer design requirements. 


We want to make sure the IC 
you need is the IC you get. 


That's why we hope to work with you 
from the very beginning as a member of 
your design team. You choose the level 

of teamwork you desire and we will 
assist you in any way. 
For the straight facts on how you 
can leverage Hughes’ experience in 
mixed signal ASICs using the 
CyberCell library, contact us today. 
Hughes Microelectronics, 

P.O. Box H, Newport Beach, 

CA 92658-8903. 

Phone (714)759-2934 or 
FAX (714)759-2913. 
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COMPONENT-DATA MANAGEMENT 


reducing errors resulting from reen- 
try, and encouraging information 
sharing. The stocklist is initiated 
very early in the design process. Ini- 
tial versions of the stocklist, along 
with “confidence” levels for each 
component that indicate the degree 
of certainty a component will be used 
in manufacturing the end product, 
are shared with the factory-compo- 
nent engineer. 

Query functions that operate 
throughout the component-manage- 
ment system provide access to relli- 
able and timely information to sup- 
port cost-effective component deci- 
sions. They support interrogation of 
component, product, process, and ad- 
ministrative data. This includes in- 
terrogation of approval and avail- 
ability status and the electrical and 
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functional attributes within the pre- 
ferred-parts list. 

The query function also provides 
interrogation of stocklists of other 
products. Essentially, this gives the 
engineer insight on component us- 
age within the company. These func- 
tions are used daily by designers, 
factory-component and product en- 


gineers, and managers. Ultimately, 


the query functions help to reduce 
product cost and also to ensure prod- 
uct quality. 

The system should track requests 
for new component approval, and the 
subsequent acceptance or rejection 
of the part. To monitor and control 
component usage across the product 
and company, audits can compare 
current stocklists with the current 
preferred-parts list and flag the use 


Supplier 
qualification 


Component 
qualification 


Component strategy 


Project 
Stocklist 
management 


Manufacturing 
process MRP 





management, component selection, administration, and tracking. 


PAE LECTRONIC 


OCTOBER 14, 1993 





of unapproved parts. The circuit de- 
signer and the component engineer 
use this mechanism to ensure confor- 
mance to the company’s component 
strategies. Conformance also occurs 
by integrating control mechanisms 
in the stocklist and factory systems 
to ensure the same preferred-parts 
list is employed throughout the de- 
sign and manufacturing processes. 

Component management is an on- 
going task that continues through 
the life of the product; it doesn’t end 
with product manufacture. Electron- 
ic products are constructed using a 
variety of ICs, and the life cycle (de- 
fined as the period of time that these 
components are available from mul- 
tiple suppliers at competitive prices) 
of many of these components is sig- 
nificantly shorter than the lifetime 
of the end product. Component life- 
cycle information is tracked on an on- 
going basis. As components ap- 
proach latter stages (decline and 
phase-out), the component-manage- 
ment system identifies end products 
in which they’re used. Decisions are 
then made as to whether product re- 
design is necessary. 


COMPONENT CHOICES 


Component choices help define 
manufacturing-technology and com- 
ponent-life-cycle projections and are 
applied in the formulation of pre- 
ferred-parts lists. The component-se- 
lection mechanisms utilized by the 
circuit designer are populated with 
preferred-parts lists, and evolving 
stocklists for each design are audit- 
ed against the same preferred-parts 
list. CAD component libraries con- 
tain preferred parts, as do down- 
stream factory-MRP and bill-of-ma- 
terials systems. 

CAD software permeates the en- 
tire design process, from schematic 
capture, simulation, and timing anal- 
ysis, through layout and thermal |. 
analysis. The required component in- 
formation varies with the software’s 
function, and it must be provided in 
the file format expected by the de- 
sign-automation software. That re- 
quired information is the software’s 
component library. 

Adding a new component necessi- 
tates different data in all supporting 
CAD component libraries, such as 
the schematic-symbol, layout, simu- 
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There’s an easier way to design 
smaller power supplies. 


AVX’s new, efficient TPS” tantalum 
chip capacitors with low ESR. 


It’s no secret that today’s wave of compact electronic products has 


put the squeeze on power supplies. And power supply designers. 


Fortunately, AVX has a way to take some of the pressure 
off. Our new TPS family of molded tantalum chip capacitors 
packs superior performance in the broadest cap range available. 
So engineers can design power supplies for the tight spaces of 
applications like notebook and laptop computers, PDAs, PCMCIA 
card hard drives, DC/DC converters and cellular phones - 
any product, in fact, where limited board space is a design reality. 

But small isn’t the whole story. Our TPS surface mount 
tantalum capacitors offer the industry’s best combination of low 
ESR and high capacitance values. The fact is, no other molded 
Ta chips deliver higher values - up to 330 uF. To minimize ESR, 
we've also invested in device design and processing equipment 
at our manufacturing facilities. The result is a surface mount 
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TPS” SURFACE MOUNT TANTALUM CAPACITORS 


sereses 


| 220urF | 100pF |  100pF 47 UF 68 uF 33 pF 33 YF 22 UF 22 UF 10 uF 
100 m2 ESR | 100mQESR | 100mQESR | 150mMQESR | 150mMQESR | 200mMQESR | 200mMQESR | 300mMQESR | 300mMQESR | 300mQ ESR 


D case size = EIA 7343 E case size = EIA 7343H 


tantalum capacitor capable of higher ripple currents, lower ripple 
voltages, less power and less heat dissipation for the most 
efficient use of circuit power. 

Here’s another advantage worth talking about. To make 
automated pick-and-place a cinch, TPS capacitors feature smooth 
molded cases. 

To learn more about our remarkable TPS family of tantalum 
chip capacitors, call us at 800-282-4975 for applications engineering 
assistance. Or contact your nearest AVX representative. We'll be 
glad to take some of the pressure off designing smaller, more 
efficient power supplies. 


Ask the World of Us. 
fA CORPORATION 


A KYOCERA GROUP COMPANY 
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COMPONENT-DATA MANAGEMEN 


lation, timing, and thermal [ 
libraries. This assumes the 
same CAD tools are used 
throughout the company or 
project. If multiple schemat- 
ic-capture and layout tools 
are used, then entries are 2 
needed in the separate com- 
ponent libraries associated 
with each tool. 

CAD systems don’t gen- 
erally share their libraries. 
Therefore, each system requires a 
custom library. This isn’t a complete 
duplication of effort because each 
system adds unique component-data 
requirements, but the separate engi- 
neering of these libraries impedes 
the electronic flow of design infor- 
mation. Problems with aligning li- 
braries include both the inconsistent 
representation of key data fields and 
the lack of coverage (components 
represented in one library, but not in 
others). 

Other alignment problems occur 
between component libraries and the 
preferred parts and factory bill of 
materials in the corresponding MRP 
system. The design delays caused by 
unaligned component libraries can 
be significant, and generally occur at 
the major handoffs in the product-re- 
alization process (Fig. 2). 


ENSURING ALIGNMENT 


To ease the alignment problem, 
one component library should serve 
the entire product design process. 
Allentry into the library is controlled 
and verification functions must be 
included to audit component defini- 
tions for completeness and consis- 
tency. To ensure alignment with 
component-management and fac- 
tory-MRP operations, a well-defined 
process should be established to en- 
sure that all components in the pre- 
ferred-parts list are represented in 
both the library and the manufactur- 
ing-resource-planning system. Li- 
brary-system and MRP-system en- 
tries may be triggered electronically 
from the component-management 
operations, thus guaranteeing cov- 
erage and key alignment. 

Considerable investments are 
made in component libraries, there- 
fore ensuring correctness and com- 
pleteness of the data is essential. Un- 
fortunately, the value of these li- 
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Alignment problems may occur between component libraries and the 
preferred parts and the factory bill of materials in the corresponding 
MRP system. Design delays caused by alignment mishaps can be signifi- 
cant, and generally occur at the major handoffs in the product-realization 
process. 


braries diminishes greatly when mi- 
grating to new tools. To maximize 
long-term value of CAD component 
libraries, component-library sys- 
tems must be CAD-tool independent. 
The internal data model and data- 
storage format need not be known 
by the design-automation-system ap- 
plication software. 

CAD system access to the data is 
defined at the software-development 
level. Consequently, each applica- 
tion defines the data it requires and 
the format in which it would like to 
receive that data. This library-server 
architecture enables both the library 
system and the applications to 
evolve and be deployed independent 
of one another (Fig. 3). Applications 
can change the content and format 
of the data they desire without in- 
validating the existing libraries. This 
same architecture enables many 
computer-aided-design applications 
and factory systems to utilize the 
same library. 


CAE CAD 
environment environment 








oO maximize the long-term vaiue 0 


Factory 


D componen ibraries, component-library systems need to 


The component library is 
established as the single 
source of certified data. All 
preferred parts have com- 
plete entries in this library. 
Unapproved parts may also 
be resident in the library, 
which enables preliminary 
(or prototype) use, pending 
approval. If design activity 
is spread out over a number 
of locations (nationally and 
internationally), it will be necessary 
to maintain copies of the component 
library at remote locations. The sys- 
tem will also include distribution 
software to incrementally update 
new and changed data to the remote 
sites. 

The concept of a CAD-system-in- 
dependent library enables a compa- 
ny to carry library data through the 
evolution of computing platforms 
and evolving CAD software. This 
same concept can be applied when re- 
using library data with multiple-ven- 
dor computer aids. In each case, the 
breadth and depth of the data model 
makes it possible to transform com- 
ponent-library entries to the format 
required by a vendor system. A com- 
ponent library server is utilized to ac- 
cess the library definition so that the 
library and the computer-aided-de- 
sign software can evolve indepen- 
dently (Fig. 4). 

A broad data model is necessary to 
serve application software through- 


MRP-system 
item master 


Engineering-of- : 
manufacture Bill-of-material 


environment and MRP 
environment 





be tool-independent. The internal data model and data-storage format needn’t be known by the ap- 
plication software because CAD system access to the data is defined at the software-development 
level. As a result, each application defines the data it requires and the format in which it would like 
to receive that data. This library-server architecture enables both the library system and the applica- 
tions to evolve and be deployed independent of each other. 
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subscribers are highly 
educated engineers and 
managers in the 
electronics original 
equipment market. 


Select by job 
function, type of 
industry, purchasing 
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employment size, 
and geography. 


Guaranteed 
99% Deliverable 
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for the List Department. 
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AT&T Design Automation 
tool environment 


4 The concept of a CAD-system-independent library enables a company to carry library data through 
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the evolution of computing platforms and evolving CAD software. This same concept can be utilized 
in reusing library data with multiple-vendor computer aids. 


out the design and 
manufacturing pro- 
cess (Fig. 5). The appli- 
cations include sche- 
matic capture, simula- 
tion and timing analy- 
sis, placement and 
routing, thermal anal- 
ysis, engineering of 
manufacture, assem- 
bly drawings, and 
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complete physical- 5 A broad data model is necessary to serve application software 


package characteriza- 
tion supporting nu- 
merical control out- 
puts for component in- 
sertion and placement. 

The physical imple- 
mentation of the li- 
brary data model can share a signifi- 
cant amount of data. The simplest 
example involves a 16-pin plastic DIP 
with pins on 100-mil centers. Hun- 
dreds of components in the library 
may come in this physical package, 
but the package need only be stored 
once. Similar data sharing occurs in 
the schematic symbol area where 
gate-level symbols are referenced to 
create packages of gates. A generic 
design code represented by four 
NAND gates may appear only once 
in the library, but is referenced by 
many component definitions. Map- 
ping of schematic symbols to physi- 
cal pins enables components to share 
symbol graphics even when pinouts 
on the physical device are different. 
This data sharing is efficient in stor- 
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throughout the design and manufacturing process. The applica- 
tions include schematic capture, simulation and timing analysis, 
placement and routing, thermal analysis, engineering of manu- 
facture, assembly drawings, and physical-package characteriza- 
tion supporting numerical control outputs for component inser- 
tion and placement. 


age space, and makes library entry 
very straightforward. 

The data model should also sup- 
port the bare-board topology defini- 
tion, and hardware parts like heat 
sinks and latches. The engineer asso- 
ciates hardware parts with the board 
definitions, so that when a board is 
loaded into a design, it’s complete. 


Joseph Carey is CAD sales and 
customer service manager, Neal 
Harrison works as a technical 
manager in computer informa- 
tion systems development, and 
Thomas Pennino is the depart- 
ment head of the circuit pack CAD 
department at AT&T Bell Labora- 
tories, Crawfords Corner Fd., 
Holmdel, NJ 07733; (908) 949-3000. 
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[ntroducing the world’s first electronic design automation system for 
Windows and the last EDA system you'll ever need to know. Protel 
Technology proudly presents the Protel Design System, the new 
standard for electronic design power and productivity on a PC. 


New! Advanced Schematic 2.0 This new release will take your 
designs anywhere you want to go and beyond, with integrated 
Engineering Change Order system, unlimited schematic 
design size, heads-up guided wiring and standard 

15,000-part libraries, plus support for EEsof 

simulation products and EDIF netlists. 
Advanced Schematic 2.0 provides 
direct loading of OrCAD SDT 

3 & 4 files and libraries, 
just load your design 
files and keep 


working! New! 


Advanced PCB 
2.0 The latest 
release of our 32-bit, 
Windows-based design 
system has ECO support, on-line 
design rule checking, bi-directional 
cross probing with Advanced Schematic, 
unlimited object database and submicron 
resolution that eats high-density designs for lunch. 
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Mi New! Advanced SB Route, a gridless, shape based autorouter with the 


power to route your highest density designs in record time. 
Mi New! Advanced PLD Compiler, a comprehensive tool for FPGA/PLD 
programming. * 


Mi New! Advanced Digital Simulator, your digital simulation solution.* 
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WIND 


CANDOWNS Mi New! Advanced Analog Simulator, the analog simulator for Windows.* 


Find out how you can tap into the power of Windows EDA. Call today. 
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MARKET FACTS 


ith personal communication services (PCS) growing 
out of cellular, the U.S. mobile communication ser- 
vices market will more than triple by decade’s end, 
going from $13.9 billion last year to more than $43 
billion by 1999, according to a study by Frost & Sullivan Market 
Intelligence, Mobile Communication Service Markets: Enhanced Of- 
ferings Expand User Base. 

The Mountain View, Calif., market researchers predict that cellu- 
lar phone growth will slow with the beginning of saturation in prime 
end-user groups, the increasing introduction of PCS as well as spe- 
cialized mobile radio in more metropolitan areas, and the trend for 
subscribers to spend less time on their mobile phones. Meanwhile 
cellular growth rates will hover at around 30% until PCS chips away 
at that sector while paging’s growth rate should stay in the teens. By 
the end of the decade, mobile satellite services will deliver various 
data and video applications. 

Personal digital assistants (PDAs), relying on wireless technolo- 
gies, will eventually dial emergency numbers, set up appointments, 
and read on-board vehicle diagnostics. A PDA could reserve a tech- 
nical journal in a library, book a reservation, order supplies, and pay 
bills. Frost & Sullivan Market Intelligence also predicts that land- 
line and mobile phones will gradually merge with PCS handsets and 
data devices working on a seamless telephone network. The sub- 
scriber base, once dominated by executive and sales and service 
workers, will be joined by users working in health and security ar- 
eas, delivery persons, and personal users interested in security. 


EYE ON I180 9000 


icro Networks has been registered under ISO 9001.The dale, AZ 85260; (602) 991-0942; fax (602) 998-1435. CIRCLE 482 
company, a division of Unitrode Corp., supplies high per- 
formance components for data conversion—analog-to- 
digital converters, digital-to-analog converters, ampli- 
fiers, data-acquisition systems, custom hybrids, and precision oscilla- 
tors; it is located at 324 Clark St., Worcester, MA 01606-12983; (508) 852- 
5400; fax (508) 853-8296. CIRCLE 480 


equent Computer Systems has received ISO 9001 certifica- 
tion for the company’s Unix-based computer systems. Se- 
quent’s Beaverton, Ore., facility has gained certification 
for contracted computer maintenance services supplied by 
the company’s service organizations in North America and the U. K. 
The company is located at 15450 SW Koll Pkwy., Beaverton, OR 97006; 
(503) 626-5700. CIRCLE 481 


KK Switches has received ISO 9001 certification. The first such U. S. manufacturer to do so, the company says. 
Scottsdale, Ariz., company has toggle, rocker, pushbutton, M-tron Industries can be reached at P. O. Box 630, Yank- 
slide, keylock, illuminated, rotary, and custom switches. ton, SD 57078; (800) 762-8800; (605) 665-9321; fax (605) 665-1709. 

The company is located at 7850 E. Gelding Drive, Scotts- CIRCLE 485 









T&T Microelectronics Henrico County plant, near Rich- 
mond, Va., which manufactures the company’s multilayer 
printed-circuit boards for telecommunication products, 
has received ISO 9002 certification. For more information, 
contact AT&T Microelectronics, Dept. 500404200, 555 Union Blvd., Al- 
lentown, PA 18103. CIRCLE 483 





rydom, a manufacturer of solid-state relays, received cer- 
tification for meeting ISO 9002 standards. The company is 
located at 6015 Obispo Ave., Long Beach, CA 90805; (800) 
827-9366; fax (310) 865-3318. CIRCLE 484 





-tron Industries, a maker of quartz crystals and hybrid 
oscillators, has received certification to ISO 9001, the 
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ORE! 


nversion without the NRE. 








Slash your per unit cost on FPGA For more information on converting your 

FPGAs and gate arrays with no NRE contact 
and gate arrays. — | Encore! Technical Sales. (800) 331-4617. In 
Whether you’re converting your FPGA designs California (800) 647-0222. Phone (408) 744- 
into affordable ICs, or looking for a second 1800. FAX: (408) 747-1263 


source for your gate arrays, Encore! is a 
surprisingly affordable answer. 

In only a few weeks, Orbit turns your netlists 
into prototypes and production quantities. So 
you can cut your per-unit cost very quickly. Or 
quickly find an alternate source for production 
of your gate arrays. 
¢ Convert FPGA netlists 
¢ Convert gate array netlists for alternate source 
¢ Get prototypes in as little as three weeks 
¢ Get your choice of packaging options 
¢ Move quickly into full-scale production Second Source, First in Service 

CIRCLE 156 FOR U.S. RESPONSE 
Altera, Xilinx, Actel, VLSI Technology, LSI Logic, NCR, AMI, Toshiba and AMD Mach are registered trademarks of their respective companies. CIRCLE 157 FOR RESPONSE OUTSIDE THE US. 











FPGA or Gate Array Co 





No NRE lets you convert small ' xo NRE - just fast paybacks 
quantities — even as low as = per-unit cost on runs as low as 100 
100 chips. ¢ Call Orbit for an easy economic analysis 


No NRE means converting FPGAs can make 
economic sense at quantities under 100 chips. 
And with our fast-turnarounds on prototypes 
and production quantities, you can start cutting 
your per-unit cost immediately. 

Gate array users can also affordably meet a 
sudden demand for product by quickly — and 
inexpensively — developing an alternate 
production source. 

With Encore! 













































































































































































A wide range of packages are available to Encore! users. 


How does 
Orbit slash 
per-unit Cost 
on quantities 
as low as 
100 pieces? 





OFFERS YOU 
CANT REFUSE 


nalog Devices’ ADSpice library 
disk, consisting of 352 models—34 
of them new—includes the indus- 
trys first macromodels for a 
CMOS analog switch, variable-gain amplifi- 
er, and video difference amplifier. Besides 
these innovative models, ADSpice features 
many of the company’ s op amps, instrumenta- 
tion amplifiers, analog multipliers, voltage 
references, and matched transistor pairs. 
New models of the company’s family of 
switches include parameters such as turn-on 
time, charge injection, feedthrough, ON resis- 
tance modulation, and crosstalk. These mod- 
els reflect the use of complementary n-MOS 
and PMOS transistors to enhance device 
characteristics. 

To obtain the free 5.25-in. IBM PC-compati- 
ble floppy disk, contact Analog Devices Lit- 
erature Center, 70 Shawmut Rd., Canton, MA 
0201; (617) 821-4273. CIRCLE 488 


INC’s PC-based PLDesigner- 
XL Prodigy system is free of 
charge to users who purchase a 
year of support services from 
the company. PLDesigner-XL Prodigy sup- 
plies an advanced environment for the design 
of all types of programmable logic technolo- 
gies, including FPGAs, complex PLDs, and 
basic PLDs. To qualify, users must submit 
their purchase orders to MINC with proof-of- 
purchase for their existing non-MINC soft- 
ware. With the purchase of MINC support ser- 
vices ($750) users will receive the PC-based 
PLDesigner-SL Prodigy software (ordinarily 
$2995), a disk containing a design translator 
utility compatible with Data I/0’s ABEL 4 
language, including software updates and un- 
limited access to MINC’s customer support 
staff. The offer is good in the U.S. through 
Oct. 31, 1993. 

For further information, contact MINC, 
6755 Earl Drive, Colorado Springs, CO 80918; 
(800) 755-3742. CIRCLE 489 








nightline is a new technical 
newsletter with information on 
Knights Technology's products, 
technology developments, and 
software applications in three areas of semi- 
conductor manufacturing software: CAD nav- 
igation, yield enhancement, and test pro- 
gramming. 

Published three times a year, the Knight- 
line newsletter is available free of charge by 
writing on company letterhead to Knights 
Technology Inc., 155 North Wolfe Rd., Sunny- 
vale, CA 94086; fax 739-4438. CIRCLE 490 











QUICKLOOK 


... that ownership of fax equipment for home offices jumped dramatically last year with 47% of 
home offices and 89% of work-at-home owners reporting that they had owned their fax units for 
less than a year. Devices were purchased because workers thought they were losing business 
without one (51%) while 41% of work-at-home households bought a device to communicate with 
the office. Lower fax prices prompted less than 5% of home office sales and less than 18% of 
work-at-home households to purchase the devices. 


A survey of 150 households by BIS Strategic Decisions, (617) 982-9500. 


Perspectives on Time-to-Market 


BY RON KMETOVICZ 
President, Time to Market Associates Inc. 
P. Q. Box 443, 100 Prickly Pear Ra., Verdi, NV 89439; (408) 446-4458; fax (408) 253-6085 


s the definition phase nears completion, attention shifts to 

planning and fully staffing the execution phase. While 

growing staff from the 20% level to the 100% level might appear to be a major 
problem, it’s often easier to accomplish than staffing the definition phase. Why 
is it less difficult? The answer lies in the number of available alternatives that can be used 
to provide execution phase staffing. As such, this column begins to explore methods by 
which the execution phase can be staffed to the 100% level in a short time. 

Available sources of execution phase staff include staff already assigned to the project's 
definition phase, transfers from other projects, transfers from other internal work groups, 
experienced hires, college hires, internal contractors, and external contractors. If the execu- 
tion phase staff is formed by retaining definition phase members and equally utilizing the 
remaining six sources, each classification would contribute about 12% of the total. As a 
result, a 24 person cross-functional execution phase team could be formed as illustrated in 
the table. 





No. on 24 
Source of staff person E-phase % of total 

Continue from definition phase 6 25% 

Other project transfer 12.5% 
Other internal transfer 12.5% 
Experienced new hires 12.5% 
College new hires 12.5% 
Internal subcontractors 12.5% 
External subcontractors 3 12.5% 


On the surface, forming a 24-person team from seven sources of talent looks relatively 
easy. Six people are already in place on the project's definition phase. Six of the remaining 
18 come from internal transfers, 6 from new hiring programs, and 6 from two sources of sub- 
contracting. To make it happen, a company needs to understand how to effectively move in- 
ternal resources from work group to work group and from one project to another; run 
college and professional recruitment programs; and use contractors effectively. All func- 
tions and work groups need to have their staff management practices act together. It’s an 
easy job doing all these things if there is minimal sensitivity to time. However, time-to- 
market-focused organizations have to learn how to staff fast. 

To get an execution phase done quickly, a product development organization has to staff 
it to capacity quickly. That's the part that takes skill and organizational effectiveness. Yes, 
even the human resources department gets actively involved in reduced time-to-market 
product development programs! Companies that know how to do it are time to market win- 
ners. They have a significant competitive advantage over those who bungle fully staffing 
their time sensitive projects! 

More information on this topic is contained in New Product Development Design and Anal- 
ysis, which can be obtained by calling Time to Market Associates. 
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he ANSI/IEEE Standard 1596-1992 Scalable Coherent Interface (SCI) specifica- 
tion gives users a one-chip interface that includes transceivers, FIFOs, and pro- 
tocol logic. This interface supplies computer-bus-like services but delivers high- 
er system performance than a bus supplies. The published standard has execut- 
able C routines in an ASCII text file (Unix shell script) on an IBM-format 3.5-in. disk that 
accompanies the printed specification. The SCI standard (item code SH15255) can be or- 
dered from the IEEE service center at (800) 678-4333 or (908) 562-3800; fax 981-9667. The 
price is $68, plus $4 handling. 
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y past two columns contrasted differences in management style between the 
companies that are leading in the 90s, and those that are still trapped in the 
past. If companies were life forms, the top 10% firms and the bottom 80% might 
have evolved on different planets. 

We studied how Japan Air Lines reacted to disaster. The airline apologized and self-cor- 
rected. The company helped the grieving relatives for years. Some of those responsible 
resigned; some even committed suicide. Trust was restored. 

Contrast that to the traditional U.S. combination of —_— 
micro-management and bureaucracy. Hanford dumped 
radioactive materials for decades. This broke no rules at 
the time. Victims in surrounding towns now have the im- 
possible task of ‘‘proving’’ that their specific cancers 
stemmed from radiation releases long ago. Trust is low, 
so litigation and gridlock result. 

When I use these examples in lectures, the reaction is 
disbelief. The fact that some Japanese maintenance 
workers chose suicide because they felt they let the 
team down generates the most intense reaction. 

I stress that the normal ‘‘punishment’’ in progressive 
team cultures is just the general knowledge that you 
screwed up. This permits learning and progress. If the 
existence of the firm or its reputation is not threatened by the error, life goes on smoothly. 

In 1968, another Japan Air Lines incident occurred. Captain Kohei Asoh landed a DC-8 
jetliner short of the runway at San Francisco. The aircraft made a perfect touchdown in a 
few feet of water, and the crew evacuated the 96 passengers safely. There were no injuries, 
and the aircraft suffered only minor damage. 

The station manager for San Francisco did a very un-Japanese thing. After thought, but 
without consultation or consensus and knowingly breaking all the rules, he instructed that 
no calls from Tokyo were to be accepted. Then he met the unhappy passengers. They were 
shaken, and their luggage was sitting on the bottom of San Francisco Bay. 

The manager offered a sincere apology and told them to buy whatever they chose at JAL 
expense to replace belongings. This resulted in some lavish purchases, but it was a good 
investment. There was no litigation, and the station manager went unpunished for his im- 
pulsive violation of other s roles. Since the incident was under the purview of the U S,, the 
National Transportation Safety Board assembled for the traditional multiyear legal finger- 
pointing exercise to place blame. The first question: “Captain Asoh, in your own words, can 
you tell us how you managed to land that DC-8 stretch jet 2 1/2 miles out in San Francisco 
Bay in perfect compass line with the runway? 

The answer, which was never recorded, is a legend in the industry. ‘How you Americans 
say? Asoh ---- up!’ The hearing was quite brief. After interviews with JAL management 
and medical exams, Captain Asoh flew the line until his retirement in the late 1980s. I think 
he would have done well in a skunk works. (This example is from Peter M. Senge’s book, The 
Fifth Discipline, which | highly recommend.) 










John D. Trudel lectures and provides business development consulting. Trudel is founder 
and director of The Trudel Group, 52001 Columbia River Hwy. Scappoose, OR 97056; (503) 
690-3300; fax (503) 543-6361; e-mail address: JohnTrudel @ aol.com. He is the author of High 
Tech with Low Risk To order, phone (503) 280-8547. 
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othing is more frustrating than 

turning on a PC and watching the 

_ system unsuccessfully try to boot 

_ up. Typically, a user pulls out a 

dlaphontic program or utility for DOS. The 

Micro Scope 5.0 utility from Micro 2000 gives 

troubleshooters more flexibility by avoiding 

DOS and performing diagnostics by running 
its own OS. 

The software runs on any Intel or Intel- 
compatible processor and can troubleshoot 
any PC or PC-compatible. In addition to the 
software, the utility comes with three loop- 
back port-test plugs. Assuming the system 
turns on and tries to read a disk in the A 
drive, the diagnostic boots on the computer 
using only 2 kbytes of memory. Memory test- 
ing can then be done to verify the rest of the 
base memory—something not easily done 
with DOS-based diagnostics. 

Once the memory is verified, the rest of the 
menu-driven utility is loaded. The software 
breaks down system information into catego- 
ries such as system configuration, active 
ROM search, IRQ assignments, partition ta- 
bles, CMOS display/edit (for systems with 
CMOS backup RAM), and show POS registers 
(for PS/2 systems). Disk partitions can be 
repaired, CMOS files edited, and critical PS/2 
setup information can be displayed. 

Diagnostics cover system-board, coproces- 
sor, memory (base, cache, extended), floppy 
disk (up to the 2.88-Mbyte units), fixed-disk, 
serial port, parallel port, and video testing. 
Utilities include memory display, floppy edi- 
tor, fixed disk editor, rebuild masterboot, 
floppy head cleaner, toggle attributes, and 
version information. All real-mode memory 
can be displayed and all areas on floppy and 
fixed disks can be displayed and edited, in- 
cluding track 0. 

The Micro Scope 5.0 software, which sells 
for $499, comes with 3.5- and 5.25-in. disks, 
loopback plugs, and 178-page manual. Contact 
Micro 2000 Inc., 1100 E. Broadway, Glendale, 
CA 91205; (818) 547-0125—DAVE BURSKY- 
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_ leather disk holder carries two 

_ 3.5-in. disks and a business card; 

_ in black or burgundy, the hand- 

made case can be used for soft- 

ware presentations to customers or simply to 
carry disks from work to home. Cases are 
$15.95 each, or six for $89, plus shipping. Vol- 
ume discounts apply on orders of 12 or more. 
For information, contact Browning & Drum, 
P. O. Box 468, Brookline Village, MA 02147; 
(617) 566-4300; fax -4208. CIRCLE 487 
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the Next Generation of 


For over thirty years Allegro has been an IC supplier of 
choice for automotive manufacturers and sub-system 
suppliers worldwide. Allegro seeks to create value-added 
solutions for its automotive customers via merged- 
technologies. Extensive R&D resources are dedicated to the 
development and enhancement of automotive-specific 
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SUSPENSION 


@ Mixed Signal ASICs for Airbag 


@ Hall-effect Wheel Speed Sensors 
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Fully-Protected Power IC 
Lamp & Inductive 
Load Drivers 


= AM/FM Stereo Decoders & 
Noise Blanker Signal 
Processing ICs 

@ H-Bridge Power ICs for HVAC 
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Hall-effect Window Position 
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m™ VF/LED Display Drivers 
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Monitoring, Communication and Diagnostics 


Hall-effect Height Position/ Steering Direction 
™@ Fully-Protected Power IC Lamp and Inductive 


@ Mixed Signal ASICs for Signal Conditioning 
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Sensing, Power and Signal Conditioning Circuits for 


Automotive Applications 


processes enabling our engineers to incorporate Hall- 
effect sensing, logic, and power onto a single chip, in any 
combination, to meet each customer’s unique system 
requirements. The results are ICs that achieve the highest 
levels of integration and are well matched to the rigorous 
quality and reliability demands of automotive applications. 





Hall-effect Crank/CAM Ignition 
Timing Sensors 


Fully-Protected Power IC Lamp 
and Inductive Load Drivers 


Hall-effect Transmission Speed 
Sensors 


Hall-effect Linear Throttle Position 
Sensors 








To receive our NEW DATABOOK, call 1 (508) ALLEGRO 


t to 1 (508) 853-7861. 
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QSI FCT-T DELIVERS ULTIMATE 
ERFORMANCE IN LESS SPACE 


uality Semiconductor’s 

high-performance FCT-T 

family of logic devices are 
designed to solve your toughest 
bus interface problems. Our high- 
speed, low-power, low-noise prod- 
ucts pack all their performance 
into a smaller package. And 
because QS]® offers well over 60 
basic types, we’ve got the part to 
fill virtually any need. 

400% More Space. Our 
FCT-T family is packaged to save 
you more board space than any 
other available solution. 400% 
more! We call it QSOP: Quarter- 
Size Outline Package. Half the 

a length and half the 
width of standard 
SOICs, QSOP gives you four times 
the density. Those shorter inter- 
chip distances help pump-up your 





system’s performance. 

D Grade Speed. In speeds 
up to D grade, QSI’s FCT-T family 
of parts are built into some of the 
fastest systems in the world — a feat 
made possible through our patented 
OQCMOS® technology, the state of 





(actual size) 





the art in CMOS processing today. 
Low CMOS power consumption 
also results in outstanding system 


performance and reliability. 
Quiet Performance. At 
OSI, we strive to reach well 
beyond the industry standard. 
That’s why we added input hys- 
teresis for reduced noise sensitivi- 
ty. To lower ground bounce, we 
limited the output swings to 0 to 
3.5V and carefully controlled the 
slew rates. And that’s why we 
developed the FCT2000 series 
with 25 ohm series termination 
resistors built right into the chip 
— all without sacrificing a single 
nanosecond of speed! Combine 
that with our low inductance 





OSOP package and you’ve got one 
of the quickest CMOS devices on 
the planet! 

The QSI Standard. QSI’s 
FCT-T logic products are simply 
some of the fastest CMOS devices 
available. Choose from A, B, C 


— and now D — speed 





grades. And every 
device is fully JEDEC-FCT 
spec compatible. 

OSI offers the most comprehen- 
sive set of solutions available for 
your high-performance design 
problems, including our 
QuickSwitch® SRAM and FIFO 
products. Call our high-speed 
hotline today at (408) 450-8063 to 
request our new 1993 databook. 


Better yet, fax us at (408) 496-0773. 





® 


Quality Semiconductor, Inc. 
851 Martin Avenue, Santa Clara, 
California 95050-2903 


Q, QSI, QuickSwitch, and QCMOS are registered trademarks of Quality Semiconductor. 
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= \EASURE TRUE 
b 21 RMS LAMP VOLTAGE 


JOHN DUNN 
181 Marion Ave., Merrick, NY 11566. 


hen driving incandes- 
cent lamps from a dis- 
play driver such as the 
Allegro Microsystems 
UCN5824A, the true rms voltage ap- 
plied to the lamp filaments may re- 
quire measurement. That can be a 
problem, though, because the multi- 
plexed lamps receive unipolar pulses 
of voltage that are switched during 
the multiplexing operation per each 
driver’s Output Enable pin. Some so- 
called true-rms DVMs measure rms 
values through a dc block. There- 
fore, obtaining meaningful results 
for these lamps can be a difficult 
chore. 7 
However, by .setting the display 
for all eights and obtaining the lamp 
drive waveform (see the figure), any 
average-responding de voltmeter 
can be used to measure the true rms 
voltage. The measurement involves 
some calculations using the follow- 


IFD WINNERS 


IFD Winner for 
June 24, 1993 


Tunc Doluca, Maxim Integrated 
Products, 120 San Gabriel Drive, 
Sunnyvale, CA 94086; (408) 737- 
7600. His idea: “Add Switch-Mode 
To Battery Charger.” 


IFD Winner for 
July 8, 1993 


Patrick Garner, Advanced Tech- 
nology Systems, 800 Follin Lane, 
Vienna, VA 22180; (708) 242-0030. 
His idea: “Function Generator 
Uses +5V, Ground.”’ 


Send in Your Ideas for Design 


Address your Ideas-for-Design 
submissions to Richard Nass, 
Ideas-for-Design Editor, Elec- 
tronic Design, 611 Route 46 West, 
Hasbrouck Heights, NJ 07604. 
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ing relationship: 


Power to resistance “R” during 
“t.,” = E,,’/R. Average power over 
full cycle time “t” = E,,.°/R xX t,,_/t. 

Thus, by definition, power is E.__.”/ 
R. Therefore, E_ *#=E.,° Xt, /tand 


attain true rms voltage. 


Ens = Mpy(t,,/t)”?. Average de value 


= Ey = Ey Xt,,/t. 

Therefore, E_, = E,yy X t/t,, X 
(t/t)? = E,,(t/t,,), and 

ams = Hay + (duty cycle)!2. 
The true rms voltage thus equals the 
average dc voltage divided by the 
square root of the duty cycle. 

Accuracy will depend on how 
closely the lamp waveform comes to 
being truly square. Ultimately, 
though, it won’t be far off and virtu- 
ally any de voltmeter can be used for 
the measurement.L] 





waveform, any average de responding voltmeter can be used to measure for and eventually 


SWITCHING IC RUNS 
FROM 2.7-V INPUT 


CHESTER SIMPSON 
National Semiconductor Corp., M/S-C2508, P.O. Box 58090, Santa Clara, Calif. 
95052-8090; (408) 721-7501, fax (408) 721-7321. 


he rapid proliferation of 3-V 

logic systems is generating 

requirements for circuits 

that operate from supply 
voltages as low as 2.7 V. The device 
shown here (Fig. 1) underscores that 
point, as it was devised in response to 
a customer request for a 1.25-V “bus- 
termination” voltage in a system 
that was powered from a 3-V main 
power bus. This step-down (buck) 
switching regulator will provide a 
regulated 1.25 V at 5 A from a 2.7-to- 
3.3-V input. 

When trying to come up with a so- 
lution to the customer’s request, it 
became clear that the minimum in- 
put supply voltage of 2.7 V was too 
DES 16 
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limiting of a constraint for power 
FETs: There are no power FETs that 
can be fully turned on with only 2.7 V. 
This meant that FETs couldn’t be 
used without some kind of internal 
converter to generate a higher volt- 
age to drive the gates (this was even- 
tually ruled out because of addition- 
al circuitry and cost). 

As an alternative, the device in 
Figure 1 was designed. It uses a sin- 
gle fast-switching pnp transistor 
(type D45H5) driven by an LM3578 
controller (selected because it will 
operate on voltages as low as 2 V and 
it provides up to 750 mA of drive for 
the pnp). A 16-A Schottky diode (TO- 
220 package) was used for the output 


N 


6V 


Vin 
Return 
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40 wHat5A 


4700 uF 4 


Schottky 
diode 





1.25 V at 5 A from a 2.7-to-3.3-V input. Key to the design is the use of a single 8-A fast- 


: 1. THIS STEP-DOWN SWITCHING REGULATOR provides a regulated 


switching pnp transistor, which is driven by an LM3578 controller. 


diode to minimize power loss (an 8-A 
diode can be used with an efficiency 
loss of about 3% at a 5-A load). No 
heat sink is required. 

Looking more closely at the circuit 
design, the LM3578 is connected in 
the basic step-down configuration, 
with component values selected for a 
1.25-V output and 40-kHz switching 
frequency. The 8-A D45H5 has good 
saturation current at 5 A and low 
switching losses at the 40-kHz oper- 
ating frequency. Only a small heat 
sink is required, as the power dissi- 
pation was less than 3 W (worst 


Vout = 1.27 V 
Tamb = oaG 


I, =9A 


Power conversion efficiency (%) 


3.0 
Input voltage (V) 


2. EFFICIENCY results for the 


switching regulator are shown in this 
plot. The efficiency, defined as P,,,4/P 
was approximately 65%. 


in? 
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case). 

The toroidal-type inductor is rec- 
ommended for the output filter be- 
cause it produces less EMI noise. 
The input and output capacitors 
must be aluminum electrolytics with 
very low equivalent series resistance 
(ESR). In the breadboard unit, Pana- 
sonic HFQ-type capacitors were em- 





ployed. 

Generally, good power-conversion 
efficiency in a switching converter 
requires that the voltage drops (and 
power dissipation) associated with 
the switching devices be very small 
when compared to the output volt- 
age (and power delivered to the load). 
However, for this buck regulator, 
the 1.25-V output voltage means that 
the voltage drops across the pnp 
switching transistor and the output 
diode aren’t negligible. In fact, 
they’re quite significant. 

To minimize power dissipated in 
the switching transistor, a single pnp 
was used (as opposed to a pnp/npn 
Darlington combination). If suffi- 
cient base drive is provided to the 
pnp, it can be pulled hard enough into 
saturation to force its collector-emit- 
ter voltage well below 1 V. This keeps 
the ‘‘on time” power losses as low as 
possible. 

The following results were ob- 
tained with the device: load regula- 
tion = 0.45% (V, =3V,1I, =1.2A-5 
A); line regulation = 0.32% (I, =5A, 
V., = 2.7 V - 3.3 V); output noise 
(rms) = 1.28mV(V,=3V,1I, =54, 
Fluke 8050A). 

The circuit efficiency (defined as 
the ratio P,.,/P.,) was about 65% ata 
5-A load, and is essentially indepen- 
dent of input voltage at that current 
level (Fig. 2).0 


™ cy cp DUILD AUTOMATIC 
5° 2 > TAP CHANGER 


he automatic tap changer 

comes in handy when auto- 

matically adjusting for large 

line variations seen from 
poorly regulated line power. It’s also 
useful when automatically adjusting 
for small differences in line power 
ranges that occur from country to 
country (100/115 V ac or 200/230 V 
ac, Japan/U.S.). The circuit dis- 
cussed here is intended for new 
equipment possessing electrome- 
chanical components (ac motors, 
high CFM fans), as well as linear or 
unregulated power supplies. It can 
also be packaged separately and 
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used as a line conditioner on to exist- 
ing equipment to improve perfor- 
mance and life. 

An automatic tap changer can be 
particularly effective when it comes 
to ac fans. Some ac fan manufactur- 
ers report that operating a fan more 
than 5% above its nominal ac rating 
can decrease fan life as much as 50%. 
Running an ac fan too far below its 
nominal rating can significantly re- 
duce its CFM output, causing unnec- 
essary heating in the components 
that it’s cooling. With this circuit, 
however, line variations to the load 
are cut in half, optimizing life and 
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You Need ie, 
Tree City USA 


A 
f 
5 
C ity trees add the soft touch of nature igee 
to our busy lives. They cool our E 
cities, fight pollution, conserve energy, 
give wildlife a home, and make our 
neighborhoods more liveable. 

The trees on city property, along | 
streets and in parks, are an essential part i! 
of the urban forest. To keep these trees | 
healthy and abundant, your town | 
needs an organized program for 2 
their care...an annual action 
plan to plant and prune the 
city’s trees, and to main- 
tain their health. 

You can make a 
difference — by plant- 
ing and caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government's 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 


Fae 


The National 
J Arbor Day Foundation 





MTP12P05 


IDEAS FOR DESIGN 


MTP12P05 —-3-A PICO fuse 
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22-28 V ac Go 


4 


PC Transformer 


36 k, 0.5 W 


180-230 V ac, 50/60 Hz input 


2N2222 
Note: all resistors are 0.25 W unless specified. oe 
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202-230 V ac output, 1A 
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AN AUTOMATIC TAP CHANGER is beneficial when it comes to automatically adjusting for large line variations seen from poorly 


regulated line power. The simple circuit's main components are two electronic ac switches and a control circuit. 


performance (see the figure). The de- 
vice reduces the heat dissipation on 
the series pass element of linear sup- 
plies. And in some less demanding 
applications, with the regulation the 
tap changer provides, a series regu- 
lator can be eliminated. 

Simplicity defines the circuit: Its 
fundamental components are two 
electronic ac switches and a control 
circuit that decides when a tap 
change is necessary (see the figure, 
again). Each ac switch consists of 
two VMOS transistors connected in 
series, with their sources forming a 
common node. The control circuit is 
powered from the ac voltage differ- 
ence that’s developed between the 
two tap positions. This ac voltage is 
rectified by the intrinsic diodes pre- 
sent in each VMOS transistor pair 
that form each switch. That’s one 
reason why one switch uses a p-chan- 
nel pair and the other employs an n- 
channel pair. The rectified voltage is 
filtered by C,. Because C,’s de volt- 
age level is proportional to the input 
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line voltage, it’s used to determine 
the input line voltage threshold at 
which to change taps. 

The LM358 in the circuit has two 
op amps in one package. One op amp 
acts as a comparator, the other as an 
inverter. R, and R, along with CR, 
determine the line voltage threshold 
to change taps. C, and R, are used for 
the hysteresis that’s necessary to 
keep the circuit from continuously 
changing taps when the input line is 
at the threshold voltage. The de- 
vice’s auto-transformer was built by 
properly phasing an isolation trans- 
former. An auto-transformer with a 
10% tap is quite small when com- 
pared to the power it’s supplying (a 
10-VA transformer can be used for a 
100-VA load). 

Although the circuit shown has 
two discrete tap ranges, it can be ex- 
tended to include more taps. Another 
variation could have a smoothing in- 
ductor and high-frequency (PWM 
style) operation to maintain a well- 
regulated output voltage. 
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Guidelines on 
Length for 
Ideas for Design 
Submissions 


Space is limited in the Ideas for 
Design section. Many submis- 
sions are returned to the authors 
simply because they are too long 
or require too many illustrations. 

The ideal length is between one 
and two double-spaced typed 
pages with just one illustration. 

If a second illustration is re- 
quired, it should be substantially 
smaller than the primary dia- 
gram. Oscilloscope photos can be 
included if they show results, but 
be sure to include voltage and 
time scale settings. 

If the idea is accepted, we will 
edit it and return a copy to the au- 
thor for a final technical accuracy 
check before publication. We will 
redraw all diagrams to conform to 
our style. 
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ScopeStation" 140 
Portable Digital Oscilloscope 


A New Measure In Connectivity 


e Direct FAX Output of waveforms and measure- 
ment results anywhere in the world. 


e Ethernet Network Interface for test procedure 
and data archiving, compiling statistical data 
bases, file sharing and hard copy documentation. 


e Flexible File Formats for compatibility with 
spreadsheets, database, desktop publishing and 
analysis PC software. 


e DOS Compatible Floppy Disk for storage of wave- 
forms, measurements, tests and scope setups. 


CALL 
1-800-4-LeCroy 
(1-800-453-2769) 
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300 page 1993 Test & Measurement 
Product Catalog 





LeCro\ 





Innovators in Instrumentation 
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Dear Bob: 

I was just finishing up a report on 
fuzzy logic when a co-worker handed 
me a copy of your article “What’s All 
This Fuzzy Logic Stuff, Anyhow?” in 
the May 13 issue. In short, I agree. It 
is extremely refreshing to hear a voice 
of reason in this age of emperor’s new 
clothing. 

I have included the first version of 
said report. It covers the develop- 
ment of a fuzzy-logic controller (and 
that of a corresponding classical con- 
troller) for the balancing of an in- 
verted pendulum attached to the end 
of a robotic arm. The effort was re- 
quested by NASA in order to aid in 
the evaluation of fuzzy-logic-control- 
system design techniques. I hope you 
can find time to read it (at least the 
results and conclusions). 

In the article, the use of the term 
“deterministic” to describe conven- 
tional controllers is unfortunate be- 
cause it implies that fuzzy-logic con- 
trollers are not deterministic. In fact, 
fuzzy-logic controllers are completely 
deterministic. More specifically, the 
end result of a fuzzy-logic control sys- 
tem (assuming no add-ons or hybrids) 
is simply a function. That is to say, it 
generates a unique value of any out- 
put variable (e.g. current to a motor) 
for every unique set of values on the 
input variables (e.g. angular position 
and rate of the motor shaft as feed- 
back variables). 

Fuzzy logic is simply a design tech- 
nique that is based on the use of intui- 
tion in designing a control function—a 
method to convert fuzzy human state- 
ments about how to control something 
into a completely deterministic rela- 
tionship between controller inputs 
and outputs. Now, any control func- 
tion can be developed in many differ- 
ent ways (a linear function can even be 
easily modified to be nonlinear if de- 
sired, what with today’s modern com- 
puters!), and the performance is only 
dependent on the function, not the 
technique used to develop it. Thus the 
real issue is whether one technique or 
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another is more helpful to the de- 
signer in developing a function. What 
technique(s) is used is primarily a 
matter of taste for the designer. State- 
ments such as “fuzzy-logic controllers 
perform better than conventional con- 
trollers” are nonsense. oe 

Finally, let me say that the idea of 
using fuzzy logic to convert human 
intuitive statements into a working 
function initially caught my fancy (for 


various reasons). However, this is far 


more complicated than it sounds. In 


my development of two very different: 


control systems (one being a highly 
nonlinear “phase plane” controller 
for thruster-actuated space vehicles) 


with fuzzy logic and other control 


techniques, fuzzy logic proved to be a 
very poor technique. It took me far 
longer to develop fuzzy-logic systems, 
that achieved the same performance 
(and almost identical resulting func- 
tions) as with the other techniques 
that I used. The designer must men- 
tally juggle many numbers and rules 
in specifying the fuzzy-logic system, 
and understanding the relationships 
between these and the observed sys- 
tem behaviors can be very frustrating 
indeed. 
LAWRENCE E. MERKEL 
Lockheed-ESC 
Houston, Texas 

Isn't it funny—the F-L. approach 1s 
always very easy for FL. guys who 
don’t know how to doit any other way! 
I suspect that making F:L. work well 
isn’'tas simple as they say. Thanks for 
your observations.—RAP 


Dear Bob: 

I recently read an article that 
talked about the lack of “feel” for en- 
gineering in the current crop of engi- 
neering students. It disturbed me 
that this condition should exist. The 
article goes on to lament that many of 
the students had never dissected nor 
constructed anything before gradu- 
ation, and that special courses were 
being designed for this purpose. What 
in the world are they doing in the field 
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if they have gotten as far as college 
and have not dissected anything or 
constructed anything? 

When I was nine years old, I con- 
structed my “soap box” racer out of 
an old crate, a 2-by-4, and a roller 
skate that I had taken apart. I even 
had a headlight that I had made from 
the lens/bulb assembly of an old flash- 
light and a large type “A” cell. I did 
all this without any input from adults. 


I copied the design from “soap box” 


racers that I had seen kids use in 
Brooklyn, N.Y. 

In 1955, when I was in the 8th 
grade, I got an “Honorable Mention” 
for my science fair exhibit, “The 
Transistor, an Electronic Marvel.” I 
constructed a two-transistor audio 
amplifier (using Raytheon CK722s) 
and explained its operation and the 


operation of the transistor. I sup- 


pose it really was an engineering 
project and not scientific research. I 
did it on my own initiative and with- 
out any adult guidance. Maybe I 
would have done better if I had some 
guidance, but maybe it would not 
have served me well in life. 

As a fifteen year old, I built a short- 
wave converter for my AM radio. I got 
the circuit schematic from an amateur 
radio handbook. I purchased the com- 
ponents, did the sheet metal work, 
and assembled it by myself. There was 
no adult involvement here either. [ 
still have it and it still works. 

I don’t know if you are familiar with 
the famous “Canal Street” in New 
York City. At least it was famous in 
the ’50s for its surplus electronics out- 
lets. I used to make many pilgrimages 
there in my youth. On one trip, a 
friend and I carried home a 400-Hz 
generator “safari style,’ i.e., slung 
from a pole we carried between us on 
our shoulders. He needed it for his 
surplus ham equipment. We carried it 
this way on the Staten Island Ferry 
and then onto the New Jersey Central 
Railroad for the ride home. I had 
picked up a bargain mercury ther- 
mometer, which promptly got broken 
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when I got caught in a swinging door 
at the ferry terminal. Ouch, a whole 
buck down the tubes.... 

The examples I could cite are al- 
most endless. You may say that my 
experience was unique. Well, at the 
time it wasn’t. Most of the people I 
knew in the College of Engineering at 


Rutgers University were either hams 
or hobbyists or experimenters. I, and 
others in my lab group, could not be- 
lieve it when one of our lab partners 
asked us what a resistor looked like. 
He had done all the theoretical calcu- 
lations in the various classes, but had 
never actually handled any of the 


S51, SC300 


UNIVERSAL ISOLATED 


MEASUREMENT CHANNEL 


prema cserc ecco 


Universal Measurement Channel 
Fills the Industrial Automation “Gap” 


ISC300 is an isolated measurement channel with open circuit sensor detection for use with 
many sensor types such as bridges, RTDs, and thermocouple temperature sensors. It's a 
complete device, including a low drift voltage reference, differential high impedance input: 
precision matched current sources; digitally selectable gain; fault detect bias resistors; isolated 
DC/DC converter; synchronizable internal oscillator; and two isolated power supplies available 
for external circuitry. |SC300 contains all the functions needed to fill the “gap” between sensors 
and A/D converters for most industrial/process data acquistion and control applications. 


Simple, Plug-In Solutions 


ISC300 can be used with a wide variety of sensors including pressure, humidity, and flow 
sensors to provide ground loop isolation. It’s an easy to use, easy to design-in solution in a 
single SIP package for process control systems. For RTD, thermocouple, instrument bridge, 
+100mV, +10V and 4 to 20mA inputs, the ISC300 is almost a “plug-in and go” solution with 
added isolation, upscale and downscale indication, and error compensation capability. A fully- 
assembled demo board is available to facilitate testing and evaluation. 


Key ISC300 Specifications 


e |solation voltage 


72h RCTS) ed ene nee 


e Temp range 


500Vrms 


ealeaden annie Neratesetesc.t 0.0025% of FSR 


0°/+70°C 


Need more information? Just FAX: 1-602-741-3895. Or, contact your local sales representative. 


BURR - BROWN® 


Austria (43) 299 62 6371 , France (33) 1 395 43558, Germany (49) 711 77040, Italy (39) 2.580 10504, Japan (81) 33 586 8141, 
Netherlands (31) 03465 50204, Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 
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parts. He was unique, though, and 
caught on quickly. He later got his PhD 
in Physics and was doing heat balance 
work on communications satellites. 

You may say that kids today don’t do 
that kind of thing anymore. Well, you 
would be wrong. My son, who’s a junior 
in high school, worked on robotics pro- 
jects at home during the summer. He 
has an old VIC-20 computer and a Fis- 
cher-Techniks kit. He is building work- 
ing models of machine tools and other 
gadgets. He has assembled a siren, an 
AM radio, a burglar alarm, model rock- 
ets, and other goodies from kits. He has 
taken “junk” electronics and made them 
functional. He has dissected countless 
mechanical gadgets. He works on his 
bicycle by himself. He has the “soul” of 
an engineer. I think it comes from 
within. I don’t think you can train it into 
someone. 

So, tell me what is really wrong with 
today’s crop of engineers? Is it the age 
of instant gratification, where build- 
ing a kit model airplane takes too 
long? Is it the lack of role models? 
After all, anyone today who likes math 
and science is considered a nerd. In 
my day, I was classified as an “egg- 
head.” But I got along with everyone: 
jocks, hoods, and the “in” crowd. I did 
not consider it a “put down.” How 
would I fare today? 

Finally, I am appalled that the arti- 
cle states, “Employers visiting the 
campus stress that it is more their 
communication skills that help stu- 
dents advance than engineering know 
how.” I suppose you can design junk, 
but as long as you present it well, it’s 
OK. I wonder if you value communica- 
tions skills over engineering skills? 

Why am I rambling on like this? 
Well, I feel that you are a kindred soul. 
You, and others like you, seem to be a 
breed that is slowly dying out. Any 
comments? 

ALEXANDER F. JASZEK 
Needham, Mass. 

Well, since most electronic stuff is 
“non-repairable,” and there are no 
more Heathkits, it’s hard to get kids 
interested in electronics—unless 
you count computers. There are still 
some bright kids coming along. 
Maybe we don’t need more engi- 
neers, but we could sure use some 
smart ones!—RAP 
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have an ultra low power sleep mode. Quality: 
SMART has ISO 9001 certification in process. 
Reliability: Rugged mechanical design. Fortune 
500 Qualified manufacturing. Versatility: We 
have whole families of all the card types you 
see here. JEIDA/JEDEC DRAM cards, too And 
we'll handle custom cards from start to finish. 


SMART. The company to call for PCMCIA. 











=’ Modular Technologies 


45531 Northport Loop West, Fremont, CA 94538 
Tel: 510.623.1231, Fax: 510.623.1434 
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PLUGGING INTO PCNCIA 
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Pe Ak OU ae 


COMMUNICATIONS ON THE G0 


JOHN HUGGINS, TDK SYSTEMS DEVELOPMENT CENTER 


ortability has become a dominant tech- 
nology driver for the PC industry. Inno- 
vations have created portable machines 
that emulate, and in the case of inter- 
changeable PCMCIA cards, extend the 
capabilities of the desktop. However, 
portable computing suffers from one 
major limitation: communications. 
PCMCIA-based modems are now widely available, mak- 
ing home- or hotel-to-office communications possible. 
But, truly mobile users need “communications on the 
go.” This concept means communications must be possi- 
ble from a dispatched vehicle, an airplane, a remote moni- 
toring site, etc. These communications will be carried 
over the airways, and the physical connection to the com- 
puter will disappear. Wireless PCMCIA cards will domi- 
nate the format of these products. 

Several obstacles must be overcome before 
widespread wireless communications can be- 
come a reality. These include available ser-_ 
vices and infrastructure; transmission stan- 
dards and frequency allocations; transceiver | 
miniaturization; better power management; 
and uniform applications drivers that make | 
the services easy, if not transparent, for the § 
user. 

The infrastructure for airborne services al- 





ready exists in several forms: radio-borne pagers, pri- 


vate-radio packet data services, and wireless LAN 
(WLAN) technologies. PCMCIA cards supporting most 
of these services have been shown or announced within 
| the past year. 

| Early products have been limited to vertical or closed 
applications. Ubiquitous user-to-user applications will 
probably be carried on private data radio or public cellu- 
lar networks. Such networks, both in the U.S. and Eu- 
rope, are moving rapidly to implement a switched or 
packet data-channel capability. PCMCIA cards will be 
quick to follow the service offerings, provided some pow- 
er problems can be worked out. 

Wireless standards are further encumbered by regu- 
lated frequency allocations. Current options in the U.S. 
include an “Emerging Technologies” band, and three un- 
licensed “Industrial, Scientific, and Medical” (ISM) 
bands. There are also licensed data radio and cellular 
bands. The International Radio Consultive Committee 
has been attempting to harmonize national frequency 
standards to allow the possibility of marketing and using 





products across international boundaries. 

PCMCIA technical committees recently reviewed pro- 
posals pertaining to connectors for wireless PCMCIA 
communications cards. There’s no provision in the cur- 
rent standard (Release 2.01) for conducted RF or IF (in- 
termediate frequency) signal transmission between the 
host and the card. Therefore, a host-based printed anten- 
na can’t be connected to RF transceivers residing in the 
PCMCIA card. That’s unfortunate, because printing the 
internal antennae and housing it in the host enclosure 
forms a low-cost solution. In addition, the antennae could 
also be replicated orthogonally for better directionality, 
a feature difficult to achieve in an inconspicuous, exter- 
nal design. 

The disadvantage of integrated host antennae is that 
they’re optimized for one carrier frequency and different 
applications require different frequencies. In 
addition, the same materials used in the en- 
closure plastics to provide RFI shielding will 
| attenuate the transmitted and received RF 
| signals, typically by 12 dB. One PCMCIA pro- 
| posal allows alternate connection to an exter- 
nal antenna, which could be provided as part 
of the PCMCIA card. 

Miniaturized transceivers have been dem- 
onstrated in the PCMCIA-card format for IR 
and RF wireless approaches. Further ad- 
vances in magnetics and materials, such as low-profile 
shielded surface-mount multilayer R-L-C networks for 
RF, are making PCMCIA implementations even more 
feasible and economical. IC technologies, particularly 
analog-optimized BiCMOS and gallium arsenide, are re- 
ducing component count and unifying system approach- 
es at the chip-set level. These trends will make wireless 
cards less expensive and more popular. 

Another potential problem is the large amount of pow- 
er required for transmission. Few 3.3-V notebook com- 
puters, and virtually no handheld hosts, can supply the 
cellular-class power (2 W). In pagers, power denial by the 
host during a sleep mode could deactivate the receiver 
automatically, resulting in an unintentional reception 
loss. PCMCIA Card Information Structures (CISs) offer 
a means for cards to relay their capabilities and require- 
ments to the host in a uniform manner. With the CISs, 
host processes can adapt to the particulars of the card us- 
ing card and socket services as well as application-soft- 
ware clients. Thus, the PCMCIA is looking to adopt simi- 
lar uniform CIS tuples for common wireless cards. 
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Our new 60ns Boo 
everyone on 


Intel’s new 2Mb and 4Mb of today’s high-performance CPUs. 
| Boot Block Flash Memory Nothing else offers the functionality and 
| chips just hit the streets. integration of Intel’s tailored, block-erase 


60ns access time, they can really 
bring your embedded firmware 

and PC BIOS designs up to speed. 
In fact, you'll achieve zero-wait- 


codes, set-up parameters and/or 
State performance when you USE _intel’s Boot Block architecture gives you diagnostics; and main blocks for 
° asymmetric erasable blocks with one lockable ° 
Intel Boot Block Flash with many _ ticck to protect critical boot code. storing program code. 


architecture. It gives you a hard- 
ware-lockable block to keep your 
critical boot code totally secure; 
parameter blocks to store product 


© 1993 Intel Corporation. 








3lock Flash 1s leading 
ugh-speed chase. 


To reduce power consumption, 2Mb and For space-critical designs, a x8, 40-lead TSOP 
4Mb Boot Block chips automatically shift package is also available. 
down to 1u/A active current between reads, For more information, call 1-800-548-4725 
while a deep-power-down mode reduces and ask for Lit. Pack. #A6A62, or return the 
drain to 0.2uA. And they even come in a attached reply card. Then get Intel Boot Block 
3.3V read version. Flash. And pull a fast one on your competition. 
Designing with Boot Block has never 
been easier. Both densities are offered in x16 


and x8, user-configurable, 56-lead TSOP and ‘ 
JEDEC-standard 44-lead PSOP packages. i ntal ® 
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ow do engineers select mi- 

crocontrollers for embed- 

ded applications? Ideally, 
they should carefully weigh the 
technical merits of each archi- 
tecture in the context of their ap- 
plication. But, unfortunately, 
that’s not always the way it’s 
done. Instead they use a mixed 
bag of methods that may or may 
not result in the optimum choice 
of microcontroller. Thus, the 
most effective method is to begin 
with a model of the application’s 
key characteristics and use this 
to select the microcontroller. 

In large corporations, selec- 
tion is generally done by archi- 
tecture evaluation groups that 
are chartered to investigate mi- 
crocontrollers for their techni- 
cal/business merits. They tend 
to look for all of the important 
ingredients: development tools, 
price/performance matching to 
an application or market and ap- 
plication-specific I/O perfor- 
mance, and other similar crite- 
ria. While this is a strongly 
structured method of product 
selection, it tends to be costly. 
Moreover, such groups can have 
short lifetimes: they’re often 
downsized or even eliminated 
during rough business cycles, 
and the decision is placed back 
on the engineer’s shoulders. 

One common decision-mak- 
ing method is to sketch out a 
model of the application, check 
what the application will need to 
do, and then attempt to match 
those functions to a microcon- 
trollers’ features. The engineer 
would typically refer to a semi- 
conductor manufacturer’s line 
card, which has the microcon- 
trollers’ features listed in tabular 
form for easy reading. 


Keyboard 
scanner 





Bees 


1. A typical embed- 
ded-control applica- 
tion usually requires 
analog-to-digital sam- 
pling; pulse-width- 
modulation signals; a 
tachometer routine to 
measure motor or 
power-plant output re- 
sponse; digital filter- 
ing; and a proportion- 
al, integral, and differ- 
ential control loop. 


STEVEN 





An Application Model 
oints To The Right 
ontrolier 


Modeling an embedded application helps designers 
choose a microcontroller based its features. 


MCINTYRE 
Intel Corp. 5000 W. Chandler Blvd., Chandler, AZ; (602) 554-8051. 


| Multiplier-accumulator and 
proportional, integral, 
and differential loop 


Analog-to- 
digital output 





But, for all of the line card’s 
usefulness, it doesn’t give you 
the full picture. For example, it 
might show a column for serial 
ports. If the application requires 
three serial ports and the device 
supports only two, does this 
mean that the device isn’t suit- 
able? Not necessarily, because 
the engineer may be able to emu- 
late a serial port using other I/O. 
Moreover, what about the per- 
formance impact if a serial port 
is emulated using general I/O? 
What would be the highest baud 
rate? This type of application- 
specific peripheral information, 
though important, is generally 
not listed in line cards. 

Another way engineers pick 
microcontrollers is familiarity. 
They simply choose a device 
that they’ve used before—not 
for its cost effectiveness, techni- 
cal merit, or low-cost develop- 
ment tools. The fast pace of the 
high-technology industry often 
presses engineers to complete a 
project as quickly as possible, 
and learning a new processor 
would take more time than they 
have. On the other hand, engi- 
neers often don’t know how 





much CPU performance, I/O, 
or other functions they will re- 
quire, so they choose the newest, 
fastest device. This isn’t always 
appropriate, because mature | 
technologies have already gone 
through their learning curves 
and tweaked out anomalies that 
might plague newer devices. 

A better way to select a micro- 
controller is to model the system 
in question. Engineers would 
then write software routines that 
represent the critical perfor- 
mance criteria of the model and 
weigh the merits of each micro- 
controller versus these require- 
ments. However, this usually 
means that the engineer must 
read the microcontroller man- 
ual and manually tabulate each 
line of code for these routines by 
hand, which 1s a long process. 

Because every microcon- 
troller application is different in 
terms of resources required, 
there are no “standard bench- 
marks” that would apply across 
the board. However, some tools | 
can be created to assist in the. 
modeling of microcontrollers in 
an application. Most microcon- 
troller manufacturers will be. 
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Mi MODELING EMBEDDED APPLICATIONS 


zlad to take the engineers’ code 
and model it for them. Engi- 
neers need to “test drive” a mi- 
crocontroller for themselves be- 
fore investing more time and 
money into a possible design so- 
lution (when was the last time a 
car was sold based on the sales- 
man’s word that he drove it and 
it ran fine?). 

To understand what tools are 
required for modeling the sys- 
tem-level performance needed 
for an application, the engineer 
first needs to understand a typi- 
cal embedded-control applica- 
tion (Fig. 1). Such systems usu- 
ally require analog-to-digital 
sampling to measure feedback 
and other inputs, a three-phase 
motor control or pulse-width- 
modulation signals to drive the 
system, and a tachometer rou- 
tine to measure motor or power- 
plant output response. It would 
also need a digital filtering of 
these analog and digital signals, 
and a proportional, integral, and 
differential control loop to tie it 
all together. 

To model the system-level 
performance of a microcon- 
troller in the application, engi- 
neers would figure out which 
software routines (templates) 
would be combined into a model 


; Perform IIR bandpass filter 


of the application. Typically, the 
selected routines are either the 
most difficult, the ones executed 
most often, or the ones requiring 
specialized software for defi- 
ciencies in I/O (as in the serial 
port example). They would then 
figure out how often these tem- 
plates would be executed, based 
on the best-case/worst-case ap- 
plication requirements. 

In some cases, the system can 
be modeled without under- 
standing the microcontroller’s 
details, such as when using a tool 
like Intel’s ModelBUILDER. 
Preprogrammed performance 
templates exist for several 16-bit 
microcontrollers, including the 
8XC196 family. These tem- 
plates, which are the most com- 
mon embedded-system building 
blocks used in event control, can 
be brought together through the 
click of a mouse. Within ten 
minutes, engineers can see the 
device’s true performance (with- 
in 5%) in an application, and 
then decide whether it’s worth a 
full evaluation. 

An engineer can use the 
mouse to select from the list of 
preprogrammed performance 
templates in any combination to 
create a software model of the 
application. The designer then 


2. Using the Model- 
Builder software, de- 
signers can check the 
performance of a mi- 
crocontroller at differ- 
ent performance tem- 
plate repetition rates 
(periods) or at differ- 
ent frequencies. In 
this example, an 
80C196KD device, run- 
ning at 16 MHz with 
zero wait states 
across a 16-bit bus, 
would require about 
42% of the CPU’s 
available processing 
power. 





Purpose of Routine 


checks the device performance 
at different frequencies, bus 
widths, wait states, and different 
repetition rates to see how these 
parameters affect the microcon- 
troller’s overall performance. 
The tool requires neither prior 
knowledge of the device, learn- 
ing the software model, nor fig- 
uring out how the device per- 
forms complex functions. 

In a design example, an 
80C196KD device running at 16 
MHz with zero wait states and a 
16-bit bus would require about 
42% of the entire CPU process- 
ing power available (Fig. 2). The 
designer can then check it at dif- 
ferent performance template 
repetition rates (periods) or at 
different processor frequencies. 

There are cases when engi- 
neers wish to write their own 
routines and download them to 
real target systems to check de- 
vice performance. Using a kit 
called ProjectBUILDER, this 
task can be done on their own 
code. ProjectBUILDER takes 
the ModelIBUILDER software 
and runs it on a target board 
with a retargetable symbolic de- 
bug monitor and an assembler. 
With this kit, engineers can 
build their own performance 
templates and test drive the de- 
vice for themselves. 

Creating performance tem- 
plates still requires knowledge of 
the microcontroller. With this 
technology and other software 
tools like it, engineers may 
someday soon create custom- 
ized system models without any 


The lIR in this example is 
; implimented using Z-Transtorms as 4 
1 EVAL equ 0 2 pole bandpass filter. The impulse 
— bandpass fitter wi d 
oe of 696 fo 698 Hand slopberd 
. 888 and 728 Hz. The input and 
| RSEG AT O44h 
| ; Working register declarations 
temp: dsw 2 
temp_1 
temp_h 


: using signed integer fractions : : 
aie 7 prior knowledge of a proprietary 


microcontroller. 


Steven M. Mc Intyre, applica- 
tions manager at Intel Corp.’s 
Embedded Microcomputer Div., 
received a BS in computer Ssci- 
ence from Northern Arizona 
Univ., Flagstaff. 


equ temp 
equ tempt2 


Dn = COXKO + AlD{n-1) + A2D(n-2) 
out: dsw 2 Yn =800n +B1D(n-1) + B2D(n-2) 


out_1 equ © =| Task Timing Setup : 
equ o 


out _h 
mmm «—COt«CIK, MHz Wait States 


Select desired CPU fCik 
and Wait States. 
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HOW VALUABLE? 


HIGHLY CIRCLE 580 
MODERATELY 
SLIGHTLY 


CIRCLE 581 
CIRCLE 582 








Throw out the old and bring on the new, 
with Samtecs 100", 2mm and .O5O0" pitch 


surface mount socket and terminal strips, 
surface mount DIF and FLCC sockets and 


surface mount adaptors. 


Our full line of interconnects will give you 
the confidence to convert your boards to 
100% surface mount. 


Say “Hello” to the future! 


Call 1-600-SAMTEC-Q for our new SMT Design Kit 


including Vidéo, Handbook and Solution Guide 
Circle reader service number for Solution Guide only. 
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iaubler anda 16-bit fil pore ‘the STG1700 
e transfer rate from new VGA controllers | 
orts, while simplifying system design. Wide > 


tly available on controllers such as the ATI 


d the Tseng 4000/W32P. The clock doubler em- 


son. Microelectronics Inc., Carrollton, Texas, re- 
) uency requirements from 135 MHz to half that val- 


enerate system clocks, and less noise is radiated. 
ffers an ISO-compatible, 256-color, flicker-free 


y 1024 pixels at a refresh rate of 75 Hz. Also sup- 


d 800-by-600-pixel modes with 65,000 and | 

iv y. The 44-pin, PLCC-housed palette DAC is _ 
rith the 44-lead pinout of the standard 8-bit pixel- 
G1700 also includes the company’s PixMix fea- 
ser to switch between pseudo and direct color on - 
el-by-pixel basis. Just coming out of development 


, the STG1702, which offers enhanced true-color 


1 double, 24-bit, packed-pixel mode available on a 
port. Samples of. the STG1700 are immediately — 
ases, the device sells for less than $10 each. For 


Peter Lobo at (214) 466-6000. 


lem card adds voice communications capabilities, 
ce-annotate documents, transfer multimedia pre- 
e-mail, perform remote access of personal voice | 


rform other voice-related applications. The Mer- 


MagicRAM Inc., Los Angeles, Calif., slides into 
e III slots and comes with voice-enabling soft- 
for either Windows or DOS environments. The 
ag s multiple voice mailboxes, handles i incom- 
witches to voice calls, and allows voice annota-_ 
plications. The card’s fax/modem portion sup-_ 
at up to 9600 bits/s (CCITT V.29). The modem 

T” command set while operating at up to 2400 
'o conserve system power, the card also includes - 
mode that trims the 100-mA operating current | 
eens Designers at the coupe: were able 


hare be hosted fe the Uniforum Bekocation. 
\gineers involved. in creating the CDE econ 
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Vv PCMCIA HARD DRIVES 
PACK UP TO 170 MBYTES 

Portable computers built with 
PCMCIA slots can utilize all avail- 
able PCMCIA-based peripherals. So 
far, most of those peripherals have | 
consisted of solid-state memory and 
communications devices. Rotating 
storage has been around for some 
time, but the available capacities lim- 
ited the applications. Now, thanks to 
the Viper series of drives, users can 
plug up to 170 Mbytes into their Type 
3 PCMCIA slots. 

The two available models, the 105- 
Mbyte 8105PA and the 170-Mbyte 
8170PA, are two-platter, four-head 
drives that feature 15-ms access 
times. They can absorb 500 Gs of 
non-operating shock and 100 Gs 
while operating. Using programma- 
ble power-management functions, 
the drives spin up in 1 second from a 
25-mW sleep mode. They also incor- 
porate a dynamic head-loading fea- 
ture that keeps the heads from com- 
ing in contact with the disk surface, 
thus protecting the head-disk inter- 
face. The 8105PA will be available in 
November for $495. It will also be 
bundled with software and a carry- 
ing case as an end-user product, 
called the PocketFile 105. The cost is 
$750. The 8170PA, available in the 
second quarter, will sell for $595. 

Integral Peripherals Inc. 

5775 Flatiron Pkwy. 

Boulder, CO 80301 

(303) 449-8009 

> CIRCLE 585 


‘VW REMOVABLE DRIVES STORE 
UP TO 360 MBYTES 

The K-Stor 0.5-in.-high removable 

hard-disk drive kit comes in capaci- 

ties of 250 and 360 Mbytes. The kit 


contains the drive, a docking module, 


software, and a carrying case. The 
docking module, which fits into a 
standard 5.25-in. half-height drive 
bay, allows users to insert the drive 
into a system. With additional mod- 
ules, the drive can be plugged into 
multiple systems. The 250-Mbyte K- 
Stor drive kit sells for $495, while the 
360-Mbyte model costs $595. Addi- 
tional modules are priced at $100. 

Kalok Corp. 

1289 Anvilwood Ave. 

Sunnyvale, CA 94089 

(408) 747-1315 

> CIRCLE 586 
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‘Vv REMOTE MOUSE IS 
MICROSOFT COMPATIBLE 


The LaserMouse, intended for multi- 
media applications (including pre- 
sentations), is a remote pointing de- 
vice that ae Bi full soft-mouse 


compatibility. The device looks like a 
conventional television remote con- 
trol, but has the combined capabili- 
ties of a mouse and a standard 
PC/AT keyboard. With the Laser- 
Mouse, the user can wander around 
a room while maintaining complete 
control of a Windows environment. 
The device is available now in three 
configurations. 

TV Interactive Corp. 

1546 Centre Pointe Dr. 

Milpitas, CA 95035 

(408) 946-2417 

> CIRCLE 587 


VW FUNCTIONALLY TEST 
PCMCIA CARDS 

Targeted at manufacturers and de- 
signers of PCMCIA devices, the F'T- 
20x series of functional testers can 
support both military and commer- 
cial projects. The testers are suited 
for design verification, production 
testing, and incoming and outgoing 
inspection. 

The FT-201, the first in the series, 
is a single-board system that sup- 
plies a dual-socket interface, but oc- 
cupies just one 16-bit expansion slot 
in a PC’s backplane. It will function- 
ally verify for compliance either one 
Type III or two Type I or IT PCMCIA 
devices, including memory, I/O, or 
rotating disk drives. Multicard con- 
figurations are available for volume 
testing or burn-in. The tester comes 
bundled with a Microsoft Windows 
utility that includes device selec- 
tions, single and repetitive tests, 
pass-fail data logging, and standard 





read-write capabilities for all memo- 
ry technologies. The FT-201 sells for 
$1295 with large-quantity discounts 
available. 

MSD3 Ine. 

365 Woodview Ave. = 700 

Morgan Hill, CA 95037 

(408) 778-7267 
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Vv PCMCIA FLASH CARDS 
HOLD UP TO 16 MBYTES 

The CatF lash family of flash-memo- 
ry cards, available in 512-kbyte and 
1-, 2-, 4-, 8-, and 16-Mbyte capacities, 
all comply with the 68-pin Type I 
JEIDA and PCMCIA standards. 
Features include 120-ns access 
times, separate EEPROM attribute 
memories, and configurations for 8- 
or 16-bit-wide bus interfaces. The 
cards run from a -0.5- to +7.0-V sup- 
ply. The active read current is 80 mA, 
while the write current is 60 mA. In 
standby mode, the cards consume 1.6 
mA. The operating temperature 
ranges from 0 to 60°C. The 1-Mbyte 
card sells for $239 and the 2-Mbyte 


INTRODUCING OUR... 


NEWEST FAMILY OF 
EXTERNAL SWITCHERS. 





SYSTEM DESIGN PRODUCTS 


model costs $399. All members of the 
CatFlash line are available now ex- 
cept for the 16-Mbyte card, which is 
scheduled for introduction in the ear- 
ly part of 1994. 

Catalyst Semiconductor Inc. 

2231 Calle de Luna 

Santa Clara, CA 95054 

(408) 748-7700 
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‘Vv FLOPPY-DISK CONTROLLER 

SUITS MOST DRIVES 
The MFDC floppy-disk controller is 
software-compatible with most stan- 
dard drives, including PC and PS/2 
systems. The hierarchical controller 
supports 8-, 5.25-, 3.5-, and 3-in. 
drives. It also offers extensions to 
Support perpendicular-recording- 
mode drives, FIFO operation, and 
standby mode. Moreover, it can ad- 
dress more than 255 tracks. 

MEJ Ine. 

3333 Bowers Ave., Suite 130 

Santa Clara, CA 95054 

(408) 982-9017 
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From the leader in External Power! ¢ Universal input 90-265 VAC High efficiency * Foldback 


and short circuit protection ¢ Inrush limiting * No load requirement * 100% burned in * FCC 
Class B and VDE 0871 Class B emissions * UL 1950, CSA 22.2 No. 223, TUV EN60950, IEC 
950 approved * Low profile non-vented case * Three year warranty * Sub $30.00 pricing. 


MAX. OUTPUT 


MODEL WATTS VDC AMPS 


SW108KA0012F01 25 +5 0-5.0 
SW109KA0012F01 25 +9 0-2.78 
SW110KA0012F01 25 +12 0-2.08 
SW111KA0012F01 25 +15 0-1.67 
SW112KA0012F01 25 +16 0-1.56 
SW113KA0012F01 25 +24 0-1.05 


SW201KA0012F01 2 «+5, +12 0-4.0, 0-1.0 


50, 100 +1%, 5% 


RIPPLE 
mV P-P REGULATION 





50 11% 
50 41% 
50 +1% 
50 +1% 
50 +1% 


AULT 


SW301KA0012F01 25 +5,+12,-12 04.0,0-1.0,0-6 5,100,100 +1%, +5%, +6% 


OTHER MODELS AVAILABLE 


Order now and get the best for less! 


ISO 9001 CERTIFIED 


Call 1-800-899-1823 Fax 612-493-1911 


CIRCLE 98 FOR U.S. RESPONSE 
CIRCLE 99 FOR RESPONSE OUTSIDE THE US. 
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Vv CONNECTOR SUPPORTS 






TYPE 2 PCMCIA CARDS 
A newly released PCMCIA connec- 
tor comes with the memory-card 


frame kit, a 68-pin header and recep- 
tacle assemblies, and I/O connec- 
tors. The connector, compatible with 
Type 2 cards, features dual spring- 
leaf contacts that are rated for up to 
10,000 insertions. The connector is 
surface-mounted to a printed-circuit 
board and locks to the frame kit to 
increase reliability and to supply 
ground continuity. The mating plug 
connector, which is polarized to pre- 
vent mismatching, is available as a 
separate piece or as a cable assem- 
bly. The frame kit costs $1.87, the 
I/O receptacle is $1.80, and the I/O 
plug is $2.29, all in quantities of 
25,000. The 68-pin mated-pair connec- 
tors sell for $6 each in quantities of 
1000. 

Amp Ine. 

P.O. Box 3608 

Harrisburg, PA 17105 

(717) 564-0100 
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‘Vv PCMCIA CARDS PLUG 

INTO DESKTOP PCs 
Fully compliant with all PCMCIA 
standards, the CardDock universal 
adapter enables easy plug-and-play 





of any memory or I/O cards. The de- 
vice can read or write data, or ex- 
change files between portable and 
desktop computers. The dual- or 
quad-slot system mounts in a stan- 
dard 5.25-in. drive bay. Data loss or 
card damage resulting from power 
loss or accidental removal are re- 
duced using a proprietary built-in 


sensor that automatically notifies 
the host to suspend an operation. The 
CardDock’s software manages sys- 
tem resources with pop-up menus. 
The dual-slot system (GS-220) sells 
for $299. 

Greystone Peripherals Inc. 

130-A Knowles Dr. 

Los Gatos, CA 95030 

(408) 866-4739 
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Vv MULTIMEDIA PRESENTATION 
CREATION MADE EASIER 


Users can create interactive multi- 
media presentations in a free-form 
environment using the SST Win- 
dows-based software. SST supports 
all popular graphics, animation, 
sound, and digital-video formats. 


Context-sensitive help screens are 





ee 


available throughout the presenta- 
tion creation process. All objects can 
be given motion, and text can scroll 
or move in any direction. Also, fonts 
and colors can be altered on the fly. 
Minimum system requirements in- 
clude a 386SX-based PC, 2 Mbytes of 
RAM, a VGA display, Windows 3.1, 
and a mouse. The $149 price tag in- 
cludes a user’s guide and handbook, 
a tutorial, clip media, and sample 
slide carousels. 

Ask Me Multimedia Center 

7100 Northland Cir., Suite 401 

Minneapolis, MN 55428 

(612) 531-0603 
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Vv 5.25-IN. DRIVES 

HOLD 3 AND 4 GBYTES 
The DSP5400 and DSP5300 5.25-in. 
hard-disk drives represent the high- 
est-capacity drives in that form fac- 





tor, claims their developer, Digital 
Equipment Corp. The 5400 is a 4.0- 
Gbyte drive, while the 5300 holds 3.0 
Gbytes. The SCSI-based drives, built 
with an embedded servo technology, 
incorporate banded recording and a 
multi-segmented cache buffer—1 
Mbyte on the 5400 and 512 kbytes on 
the 5300. To ensure data integrity, 
the drives include 264-bit Reed-Solo- 
mon error-correction codes (ECCs) 
and end-to-end error-detection code 
(EDC). Both drives feature an aver- 
age latency of 5.6 ms and an average 
seek time of 11.5 ms, which come 
from a 5400-rpm disk speed. The 
MTBF is rated at 500,000 hours. 
Available now, the DSP5400 sells for 
$3150, while the DSP5300 costs 
$2735, both in evaluation quantities. 

Digital Equipment Corp. 

334 South St. 

Shrewsbury, MA 01545 

(508) 841-3111 
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‘Vv MODULE ADDS 
SVGA CAPABILITIES 


IndustryPack mezzanine bus boards 
are small modules that connect to 
larger baseboards to supply special 
customization. One such board is the 
IP-SVGA, which adds Super VGA 
(SVGA) capabilities. It’s compatible 
with Microware’s Rave and X-Win- 






dows and Gespac’s G-Windows, pop- 
ular graphical user interfaces for in- 
dustrial automation. Designed 
around a Cirrus Logic CL-GD5422 
SVGA controller, the module sup- 
ports 512 kbytes of VRAM and 
comes with all requisite filters and 
cable drivers. The mezzanine card 
supplies a direct connection between 
the host CPU and the video memory. 
The IP-SVGA, bundled with a Super 
VGA cable, sells for $895 and is im- 
mediately available. 

GreenSpring Computers Inc. 

1204 O’Brien Dr. 

Menlo Park, CA 94025 

(415) 327-1200 

> CIRCLE 595 
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or the full range of pos- 
sibilities in cooling semi- 
conductors, you need to 
alk to Aavid Engineering. 

o one offers you more 
hoices. No one. | 


WV [o} g=W 0) gele [Uli Weigle) (e1-1-y 
For starters, we offer you 
over 3000 extruded and 
500 stamped designs—all 
ooled. There's a full range 
©) ele) ale(=\omilamm (016 ](emerele) (<1) 
and cast products. From 


Pentium is a registered trademark of Intel Corp. 
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Intel's Pentium™ uP to 


-DEC's Alpha, we have heat 


sinks for every UP. Nobody 


else comes close. Nobody. 


More ways to attach. 


Snap on. Slide on. Plug in. 


We give you more quick, 
Feleye)mesr-\ Val are man(siialelelom els 
mounting. Devices to heat 
sinks. Heat sinks to 
boards. More than anyone. 


More extrusions than 
anyone—anywhere. 





More design capabilities. 
We offer the world's best 
Ye) [Ui tle) atom (o) mu ey-ler.¢-le] are 
high power density elec- 
tronics. With the most ad- 
Weelaleccre m= alellalctsyaialemcctolan 
ever assembled, we can 
resolve any thermal man- 
agement challenge—and 
deliver state-of-the-art 
solutions. 


THERMAL MANAGEMENT WORLD _ AAVIDENGINEERING, INC. 
CIRCLE 81 FOR RESPONSE OUTSIDE THE US. 
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the more we can help. 





Call for immediate help— 
wherever you are around 
the world. Or send for 
Ntcleclivlace 

@)al=m Cole) acclie 

Laconia, NH 03247-0400 
TEL: 603-528-3400 

FAX: 603-528-1478 


Also Santa Ana, CA, 
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VW SBUS BOARDS 

ACCELERATE 3D GRAPHICS 
A series of Sbus boards, the GLen- 
gine-24XP and 48XP, increase the 
performance of the Sparc-based PX/ 
Iris GL8D library. Using the boards, 
3D applications can be ported from a 
Silicon Graphics system to a Sun 
platform without compromising 
speed or quality. The boards supply 
true-color 24-bit graphics, a 4-bit 
overlay, and double buffering in a 
dual-slot Sbus format for any Sparc- 
station. The 24XP delivers 100,000 
38D Gouraud shaded polygons/s and 
supports monitor resolutions up to 
1152 by 900 pixels. The 48XP in- 
creases the resolution to 1408 by 
1120 pixels. The GLengines can also 
be used to accelerate X-Windows and 
other Sun applications. Available 
now, prices start at $5495. 

Du Pont Pixel Systems 

2010 N. First St., Suite 403 

San Jose, CA 95131 

(408) 436-3455 
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‘v DSP BOARD 

PERFORMS FFTs 
High-performance fast-Fourier- 
transform (FFT) processing capabili- 
ty comes to PC-compatible comput- 
ers using the CRP1M4O0 single-slot 
DSP board. The board, based on 
Sharp’s LH9124/LH93820 chip set, 
can perform a 1-k-complex FFT in 
82.0 ps at 40 MHz and has a 48-bit- 
wide complex data path. The board 
isn’t limited to ISA bus speeds be- 
cause the external I/O bus architec- 
ture can be customized. The board 
can hold either 16- or 64-kbyte SRAM 
modules for processing 16- or 64- 
kpoint continuous complex FFTs, re- 
spectively. Applications include ra- 
dar, image processing, spectrum 
analysis, and multichannel speech 
processing. The 40-MHz board is 
priced at $17,750. A lower-cost 25- 
MHz version is also available. 

Catalina Research Inc. 

985 Space Center Dr., Suite 105 

Colorado Springs, CO 80915 

(719) 637-0880 
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‘V 600 DOT/IN. ENGINE 

PRINTS 17 PAGES/MIN. 
High-performance and high-duty-cy- 
cle printing are available from the 
LBP-NX 600 laser-beam printer en- 


gine. The 17-page/min. engine, with 
its 600-dot/in. resolution, is suited 
for network printing and on-demand 
publishing. The engine can be com- 
bined with the EP-N toner cartridge 
(which also holds the drum, whose 
particles are about half the size of 
conventional toners). The cartridge 
boasts an 8000-page print life. Up to 
1000 sheets can be handled by the en- 
gine in its twin paper cassettes. An 
optional envelope feeder holds up to 
100 envelopes. A user-installable du- 
plex module permits double-sided 
printing. 

Canon USA Ince. 

One Canon Plaza 

Lake Success, NY 11042 

(516) 488-6700 
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v OPTICAL DISK 

DRIVE IS PORTABLE 
The Tahoe-130 magneto-optical disk 
drive uses a rechargeable battery 
pack to gain portability. The 3.5-in.- 
disk drive weighs 1.8 lbs. and mea- 
sures 1.4 by 4.5 by 8 in. Each remov- 
able cartridge holds 128 Mbytes of 
data. The drive offers a 28-ms seek 
time and a rotational speed of 3600 
rpm. The battery pack supplies 3.5 
hours of typical use. Another fea- 
ture of the drive is that it extends the 
battery life of the portable PC’s bat- 
teries by eliminating the need to ac- 
cess the resident hard-disk drive. 
The rewritable drive connects to a 
SCSI interface or a parallel port. The 
Macintosh version of the Tahoe-1380 
sells for $999, while the PC model 
costs $1199. An extra battery and 
travel case sell for $199. 

Pinnacle Micro Ine. 

19 Technology 

Irvine, CA 92718 

(800) 553-7070 or 

(714) 727-3300 
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‘v LOW-POWER DISK DRIVE 
STORES 1.08 GBYTES 

Today’s leading-edge servers, work- 
stations, and disk arrays demand 
high performance from their at- 
tached hard-disk drives. One drive 
that’s up to the task is the 3.5-in., 
1.08-Gbyte 1080 drive. The 1080 rep- 
resents a 20% reduction in parts from 
the previous generation and con- 
sumes just 6 W in idle mode. Other 
enhancements include a faster 





throughput due to a rotational-reor- 
dering scheme and a 5400-rpm spin- 
dle speed. The drive is also available 
with fast and wide SCSI interfaces to 
increase data transfer and is electri- 
cally compatible with the upcoming 
SCSI-8 standard. Moreover, the 1080 
contains a 82-MHz microprocessor 
and a read-channel chip that can 
transfer 48 Mbits/s. The 1080 drive 
costs $995. A lower-capacity version 
is also available. 

Quantum Corp. 

500 McCarthy Blvd. 

Milpitas, CA 95035 

(408) 894-4000 
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V 15-IN. DISPLAY FEATURES 
POWER-DOWN MODES 

The Viewsonic 15 color monitor has 
been upgraded to include some ad- 
vanced power-management fea- 
tures. The “green” display conforms 
to the VESA low-power standard, 
meaning that it powers down in three 
stages by directly responding to the 


host system’s video output signals. 
The time required to enable each 
stage is user programmable. The 
first stage (standby) reduces the 
power consumption to less than 80% 
of full-on. Power restoration is al-_ 
most immediate. The suspend state. 
draws less than 30 W. It takes about 4 | 


s to return from this state. The final © 


stage is off, where the display pulls | 
in under 5 W. Recovery time is equal | 
to that of an initial startup. The 15-in. | 
flat square monitor offers a 0.27-mm | 


dot pitch and a maximum non-inter- | 


laced resolution of 1280 by 1024 pix- 
els. The ViewSonic 15 display sells 
for $599. 

ViewSonic Inc. 

20480 Business Pkwy. 

Walnut, CA 91789 

(800) 888-8583 or 

(IOI) 869-7976 

> CIRCLE 601 
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PRODUCT INNOVATION 


SINGLE CHIP PERFORMS PHYSICAL-LAYER 
FUNCTIONS FOR FIBRE CHANNEL, ESCON, 
SSA, AND ATM DATA LINKS. 


TRANSCEIVER CHIP SERVES 
FOUR SERIAL INTERFACES 


MILT LEONARD 


y using smaller cables and connectors, high-speed serial links 
for portable PCs and multimedia desktops are nudging aside 
parallel interfaces that traditionally interconnect computers 
and peripherals. This trend is evident in development efforts 
that promise to complete several serial-interface standards 
this year. 

Of these standards, Fibre Channel is currently attracting the most atten- 
tion because of its relatively high speed, low implementation cost, and appli- 
cation flexibility. Using either copper or optical-fiber cabling, its speed can be 
scaled up from 133 Mbaud to 1 Gbaud without software revisions. 

A critical function in a Fibre Channel link is the transceiver. This circuit 
performs encoding/decoding, serialization, and multi- 
plexing operations for the physical layer of a communica- 
tions system. Early solutions from IC suppliers have in- 
cluded a bipolar two-chip transceiver/receiver from Cy- 
press Semiconductor, a single-chip CMOS transceiver 
from NCR, and a two-chip gallium-arsenide (GaAs) trans- 
mitter/receiver plus a CMOS encoder/decoder from Tri- 
al - 2 Se— quint Semiconductor. 
= ee = However, according to Raytheon Co., all of these solu- 
= Mew | j= tions leave something to be desired. In general, present so- 
= === lutions are either too large, use too much power, are too 
costly, have limited performance, or require the use of 
external components to perform encoding and decoding. 

Addressing these problems, the Semiconductor Div. of 
Raytheon has come up with the RCC700 CMOS transceiv- 
er (Fig. 1). The RCC700 integrates all required transceiver 
: — 2 functions in a single chip that consumes less power than 
a =... fies gee see bipolar and GaAs designs. Moreover, with data rates of 
33 . int 194.40, 200, and 265.625 Mbaud, the chip is not only compli- 
ant with the Fibre Channel, ESCON (IBM’s 200-Mbits/s 
Enterprise System Connection standard for interconnect- 
ing IBM computers), and SSA (Serial Storage Architec- 
ture for interconnecting peripherals such as disk drives) 
ee sien ——————— standards, it also can be used as the physical transport for 

1. TWO PHASE-LOCKED LOOPS on the Raytheon a 194.4-Mbaud asynchronous-transfer-mode (ATM) LAN. 
RCC700 transceiver are completely isolated by proprietary The Fibre Channel standard is expected to be adopted 
isolation techniques. All capacitors for the PLL charge-pump by the American National Standards Institute (ANSI) this 
circuitry are integrated on the chip (dark areas). Therefore, no year. The standard defines data transfers between work- 
external components are required. stations, mainframes, and peripherals. Presently speci- 
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fied data rates are 132.81, 
265.265, 581.25, and 1062.5 
Mbaud. Fibre Channel oper- 
ates over adistance range of | 
0.5 to 10 km with optical-fi- | 
ber cable, and up to 100 m | 
for coaxial cable. | 

The Fibre Channel pro- 
vides a common serial inter- | 
face for other peripheral | 
standards, such as HiPPI | 
(High-Performance Parallel | 
Interface), IPI (Intelligent | 
Peripheral Interface), and 
SCSI (Small Computer Seri- 
al Interface). Fibre Channel | 
is also the standard of choice | 
for serial SCSI (SCSI-3). In 
addition, Fibre Channel de 
fines a high-speed interface 
for transporting LAN data 
across network layers. 

The RCC700 architecture 
is partitioned into transmit- 
ter and receiver sections 
(Fig. 2). The transmitter 
portion accepts TTL-com- 
patible, 8-bit parallel data, 
encodes the data with an 
8B/10B coding algorithm, 
and serializes the encoded 
data with a 10:1 time-divi- 
sion multiplexer. Raytheon 
uses 8B/10B coding for its de line- 
balancing characteristics, which are 
superior to 4B/5B code. The coding 
algorithm also enhances data integ- 
rity and limits the data run length 
(number of consecutive 1s or Os) to 
optimize the receive function. Serial 
data exits the transmitter as a differ- 
ential pseudo-ECL (PECL) signal to 
a fiber-optic transceiver module (for 
a fiber link), or to a driver/receiver 
(for a copper-cable link). 

The transmitter includes a phase- 
locked-loop (PLL) clock generator 
that multiplies an input frequency of 
19.4, 20.0, or 26.56 MHz by a factor of 
10. The input frequency can come 
from either an external crystal oscil- 
lator or an external protocol chip. 
There are also inputs for a K-charac- 
ter and a parity bit. The K-character 
input, which is asserted to turn data 
bytes into control bytes, is used for 
initialization, frame-alignment, and 
link-control functions. Parity is cal- 
culated on the data bits and com- 
pared to the received parity bit. If 
there’s a difference, a parity-error 

124 BD 





flag is set. 

To protect the transmitter diode in 
a fiber-optic module, the transceiv- 
er’s data-output-low pin can be as- 
serted to force the output to a low 
state. An error-transmit input en- 
ables the transmitter to send out er- 
ror bytes for test and diagnostics. 
These bytes have alternate running 
disparities (1001111011 or 
0110000100) to balance the line. 


THE RECEIVER 
PECL-compatible serial data from 


a fiber-optic or copper module enters 
the receiver section, which recovers 
the clock and data, performs byte 
alignment if necessary, deserializes 
the data, decodes 10-bit words, and 
outputs a TTL-compatible, 8-bit data 
byte plus a parity bit. The data is 
time-demultiplexed into 10 parallel 
bits and decoded into 8-bit data bytes 
by an 10B/8B decoder. Running dis- 
parities and coding are checked dur- 
ing decoding. Any violation sets the 
error flag. 

The receiver section of the 
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2. THE TRANSMITTER SECTION of the RCC700 transceiver accepts TTL/CMOS-compatible 
parallel data from a controller IC. It then encodes the data using the 10B/8B code, synthesizes the high- 
speed clock, and serializes the data into a differential PECL-compatible output. The receiver section 
performs the reverse operations as well as clock and data recovery. 


RCC700 includes byte-synchroniza- 
tion circuitry to determine the byte 
boundaries of the incoming serial 
data. A lock-detect function alerts 
the protocol layer if the incoming 
data and the voltage-controlled oscil- 
lator (VCO) aren’t locked. A byte- 
sync signal indicates to the protocol 
layer that byte synchronization has 
been achieved. For testing purposes, 
a loopback feature can route trans- 
mitted data directly to the receiver 
section while the incoming serial 
data is disabled. 

The RCC700 provides the physical 
interface for several serial data 
links. For Fibre Channel, the trans- 
ceiver is used with a protocol chip 
and a driver/receiver module for ei- 
ther copper or fiber-optic cable. For 
ESCON and ATM systems, the 
transceiver is used with an ESCON/ 
ATM protocol chip and a fiber-optic 
transceiver module. For SSA, the 
transceiver is used with a protocol 
chip to drive a twisted-pair cable. 

The 200-Mbaud data rate for ES- 
CON and SSA is significantly higher 
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than existing parallel-link stan- 
dards. ESCON operates over dis- 
tances of up to 10 km when employed 
with a single-mode laser and up to 3 
km with a multimode LED. SSA op- 
erates over distances up to 10 m. 

The SSA standard provides dual 
porting for simultaneous read and 
write memory-disk operations. Dedi- 
cated inbound and outbound cables 
can each carry data at 20 Mbytes, 
equivalent to a serial data rate of 200 
Mbaud, including overhead for 8B/ 
10B encoding and decoding. 

The RCC700 can also be used in 
ATM applications running at a line 
rate of 194.4 Mbaud, the equivalent 
of a 155-Mbit/s data rate with 8B/ 
10B encoding/decoding overhead in- 
cluded. ATM is a fast cell-switching 
technology that uses labels for mul- 
tiplexing and switching as opposed 
to positional multiplexing and 
switching in synchronous time-divi- 
sion-multiplexed systems. 

ATM has two physical-interface 
standards at 155 Mbits/s. One stan- 
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dard addresses a Sonet-based scram- 
bling technique for which the 
RCC700 doesn’t apply. The other re- 
quires 8B/10B encoding, and can be 
implemented using the RCC700. 
Both shielded twisted-pair cabling 
and fiber cabling can be used for 
data transport. In either cabling 
case, a driver/receiver is needed to 
couple the signal to the transport. 

As currently defined, ATM cells 
consist of 48 data bytes and five over- 
head bytes. The control bytes include 
a header for synchronization and er- 
ror checking. The RCC700 operates 
with two external chips in the ATM 
data link. A segmentation and reas- 
sembly chip forms the cells from 
data on the host system bus, and re- 
assembles data coming from the se- 
rial interface. A cell delineation chip 
adds the necessary overhead for 
checking errors, defining destina- 
tions, etc. The RCC700 receives data, 
control, and timing signals from this 
chip. 

The RCC700 can also be used for 





bus extension in point-to-point data 
links and to eliminate timing-skew 
problems associated with running 
parallel cables in serial video commu- 
nications. 

Operating from a single 5-V power 
supply, the RCC700 is fabricated ona 
submicron CMOS process and dissi- 
pates 600 mW at a 200-Mbit/s data 
rate. No external components are re- 
quired. Package options include a 68- 
pin PLCC and a 64-pin PQFP measur- 
ing 14 by 14 by 2mm. 


PRICE AND AVAILABILITY 

In quantities of 10,000 units, the RCC700 
Fibre Channel transceiver chip is avail- 
able now for $33.20 each in the 64-pin 
PQFP and $32.10 each in the 68-pin PLCC. 

Raytheon Co., 350 Ellis St., Mountain 
View, CA 94039-7016; Jack Gued), (415) 968- 
9211. CIRCLE 511 
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PE 3300/00 is a sinus-booster module providing 
compliance with IEC 555, and EN 55022 level B. 
It’s designed for use together with Philips dual 
600W and single 800W dec/dc modules or as front- 


end to standard switched mode power supplies. 





90 - 264 Vac 
385 Vdc 


> Power sharing control for parallel operations 


For more information please contact: 
Philips Power Systems 

Boulevard de Europe 131 

B - 1301 Wavre 

Tel: +32-10-438502 


PHILIPS 
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PRODUCT INNOVATION 


ENHANCED E*PLDS HIT 
SPEED AND DENSITY HIGHS 


Two COMPLEX 
PLD FAMILIES 
LET DESIGNERS 
RUN SYSTEMS 
AT 135 MHZ 

Or TRIM CHIP 
COUNT WITH 
14-KGATE 
PROGRAMMABLE 
LoGic ARRAYS. 








DAVE BURSKY 


nereasing complexity in programmable logic devices presents de- 
signers with two key challenges: How to maintain the short propa- 
gation delays found in the low-complexity devices while achieving 
the high functionality possible with gate-array alternatives. To ad- 
dress both of these areas, two enhanced families of high-density 
programmable logic were developed by Lattice Semiconductor. 
Both families will use the company’s electrically-erasable programmable 
logic devices (E7PLDs). Each will come in Lattice’s standard programmable 
LSI (pLSI) and in its unique in-system programmable LSI (ispLSI) form. 

The first of the two families, the 2000 series, offers the shortest propaga- 
tion delays for complex PLDs. The other family, the 3000 series, focuses on 
gate density, I/O count, and enhanced testability through the use of an IEEE 
1149.1-compatible boundary-scan test port. Each family will initially have 
three density options. Both will join the company’s original pLSI and ispLSI 
1000 families of E7?CMOS high-density PLDs. 

The 2000 family, with operating frequencies up to 185 MHz and pin-to-pin 
logic delays of as little as 7.5 ns, suits many of the applications that currently 
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1. THE OVERALL ARCHITECTURE of the just-released 2000 and 3000 series 


of enhanced programmable logic circuits is similar to that of the original 1000 series. At the 
heart of the circuits, developed by Lattice Semiconductor, is a global routing pool (GRP). 
Surrounding the GRP are the macrocells, which are in turn are surrounded by the output 
routing pools and the I/O pads. 
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employ high-speed but 
low-density PLDs. This se- 
ries also widens the logic 
density and I/O count be- 
yond the levels available in 
the earlier 1000 family. In 
part, the high speed was 
achieved by using the com- 
pany’s 0.65-um, UltraMOS 
V E*CMOS process. Addi- 
tional speed gains were the 
result of architectural 
streamlining. 

The family’s three densi- 
ty options—the 2032, 2064 
and 2096—contain the 
equivalent of 1000, 2000, 
and 4000 PLD gates, re- 
spectively. Those gates 
are divided among 8, 16, 
and 24 generic logic blocks 
(GLBs), respectively, on 
each of the three chips. 
Each GLB possesses 20 
product-term inputs and 
provides four registered 
or combinatorial outputs. 
It allows the designer to 
configure each of the four 
GLB flip-flops as a JK-, T-, 
or D-type element, and 
gives the designer multi- 
ple clocks for synchronous 
or asynchronous applica- 
tions. Inputs and I/Os to- 
tal 34 for the 2032, 68 for the 2064, 
and 102 for the 2096. Package op- 
tions include PLCC, plastic quad flat 
pack (PQFP) and thin quad flat pack 
(TQFP), with pin counts ranging 
from 44 to 128 leads. 

Taking the high road in terms of 
logic density, I/O counts, and fea- 
tures, the 3000 family will initially of- 
fer three densities ranging from 
8000 to 14,000 PLD-type gates—the 
3192, 3256, and 3320. The pLSI and 
ispLSI versions will offer top clock 
speeds and minimal propagation de- 
lays that span from 110 MHz/10 ns 
for the 3192 to 80 MHz/15 ns for the 
3320. These chips provide 24, 32, and 
40 programmable GLBs, respective- 
ly, with inputs and I/O pins totalling 
96 for the 3192, 128 for the 3256, and 
160 for the 3320. 

The 3000-family GLBs are more 
complex than those in the 2000 se- 
ries—each 3000-series GLB has 24 in- 
puts from the global routing pool 
and 8 register outputs. That gives 
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Inputs from global routing pool 
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Product-term clock 


Clock 0 
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Control 
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the series 3000 almost twice the com- 
plexity of the 2000 series, considera- 
bly improving the flexibility and abil- 
ity to implement more-complex func- 
tions in the GLB. The programmable 
circuits will be available in 128-, 160-, 
and 208-lead PQFPs. 

The ispLSI version in all three 
families makes it possible for them 
to be programmed using only a stan- 
dard 5-V power supply and a five- 
wire serial interface. In-system pro- 
grammability addresses many of the 
manufacturing concerns voiced by 
companies using fine-pitch, high-pin- 
count programmable devices on sur- 
face-mount pe boards. By eliminat- 
ing separate programming steps and 
socketing operations, ispLSI chips 
minimize concerns about bent device 
leads and out-of-specification lead 
coplanarity due to handling. 

Providing short-delay program- 
mable logic to support high-perfor- 
mance system designs has been the 
exclusive domain of low-density but 
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2. EACH GLOBAL LOGIC BLOCK (G13) used in the pLSI/ispLSI 2000 series offers a similar 
level of functionality as the GLBs in Lattice’s original pLSI 1000 series. The blocks, which provide 18 
inputs, 20 product terms, and 4 register outputs, are well suited for control applications. The more complex 
macrocell used in the 3000 series packs close to double the functionality and more readily handles data- 
path type functions. 


fast PLDs. High-speed address de- 
coding and minimal-delay bus-con- 
troller functions must typically oper- 
ate at twice the processor clock fre- 
quency. Even the fastest 20- and 24- 
pin PLDs have been hard-pressed to 
keep up with the performance re- 
quirements of the Pentium, Alpha, 
and other RISC and CISC CPUs. 

The Pentium’s 66-MHz clock rate 
dictates that the support logic oper- 
ate at speeds of at least 182 MHz. 
Thanks to Lattice’s UltraMOS V pro- 
cess, the 44-pin, 8-GLB pLSI and 
ispLSI 2032, which operate at 135 
MHz, are now the first high-density 
PLDs to exceed this threshold (the 
182-MHz minimum frequency). And 
because the 2032 integrates the 
equivalent of 4 to 6 low-density PLDs 
like PALs into a single package, de- 
signers can cut power consumption 
and board space by up to 6:1. 

The 2000 family architecture is 
similar to that of the earlier 1000 
family. It consists of a central global 
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routing pool (GRP) surrounded by 
the programmable GLBs (Fig. 1). 
The GRP adds a fixed delay of less 
than 2 ns between any two points on 
the device. That limits signal skew 
and possible logic hazards while en- 
hancing performance. 

A second level of programmable 
interconnect, the output routing pool 
(ORP), provides programmable rout- 
ing between the outputs of the GLB 
and the I/O cells. The ORP gives de- 
signers more freedom in selecting 
the pin assignments—other high- 
density PLD architectures often as- 
sociate one fixed I/O pin with each 
logic-cell output. 

The GLB found in all three of Lat- 
tice’s high-density PLD families 
shares a common set of programma- 
ble features: an input AND array 
that feeds a programmable product- 
term sharing array (PTSA), which in 
turn feeds some exclusive-OR gates 
that deliver the signals to the regis- 
ters or directly to the output-routing 
matrix (Fig. 2). For example, the 


You Need 


2000-family GLB programmable log- 
ic array takes 18 inputs from the 
GRP and generates combinatorial 
AND-OR functions. The outputs of 
the OR gates are routed through the 
PTSA, in which common functions 
can be efficiently shared and incor- 
porated into multiple GLB output 
functions. The integral XOR gates 
make the GLB particularly efficient 
in handling arithmetic and compara- 
tor functions. 

For very-high-speed functions, the 
PTSA can be bypassed to give the 
fastest input-to-output path. The 
registers in the GLB can be indepen- 
dently programmed for either JK-, T- 
or D- operation. In addition, multiple 
clock options, including product- 
term clocking, make synchronous 
circuit implementations easier. 

Sticking to its role as a fast, cost- 
conscious family of devices, Lattice 
took a “lean and mean” approach 
with the 2000-family architecture. 
For example, unlike the original 
1000- and the new 3000-family archi- 


Tree City USA 


ity trees add the soft touch of nature to our 

busy lives. They cool our cities, fight 
pollution, conserve energy, give wildlife a home, 
and make our neighborhoods more liveable. 

The trees on city property, along streets and in 
parks, are an essential part of the urban forest. To 
keep these trees healthy and abundant, your town 
needs an organized program for their care...an 
annual action plan to plant and prune the city’s 


trees, and to maintain their health. 


You can make a difference — by planting and 
caring for trees in your yard and in your neighbor- 
hood, and by encouraging your city government’s 


community forestry program. 


Support Tree City USA where you live. For your 
free booklet, write: Tree City USA, The National 
Arbor Day Foundation, Nebraska City, NE 68410. 


G@) ithor Dave 


Arbor Day Foundation 
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tectures, the 2000 devices don’t in- 
corporate dedicated I/O registers at 
the device pins. That’s because most 
of the applications expected for the 
2000 family will consist primarily of 
control logic rather than data-path 
functions. Control functions usually 
don’t require signal latching at the 
device pins. Thus, Lattice’s design- 
ers eliminated the infrequently used 
feature, reducing the chip size, chip 
cost, and ultimately the selling price. 

In the 3000 family, Lattice’s inclu- 
sion of twin GLBs lets the circuits 
implement data-path-oriented struc- 
tures (each twin contains twice the 
programmable logic of the GLB used 
in the 1000 and 2000 families). Conse- 
quently, the new 3000 family GLB is 
more silicon-efficient, allowing high- 
er logic densities, while supporting 


up to 24-bit functions. With the twin 


GLB, the 3000 family devices provide 
from 96 (the pLSI/ispLSI 3192) to 
480 (3820) registers in one device. 
The 3000 family also is enhanced 
significantly by the integration of 
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dedicated boundary-scan logic into 
the I/O structure. The 3000-family 
devices include IEEE Standard 
1149.1-compliant JTAG (Joint Test 
Advisory Group) circuitry, which al- 
lows the scan data pattern to be 
shifted in or out. As part of the JTAG 
port, each device includes a test-ac- 
cess-port (TAP) controller and asso- 
ciated I/O scan registers. All manda- 
tory 1149.1 public instructions are 
supported, including Bypass, Sam- 
ple/Preload and EXtest. The bound- 
ary-scan feature enables complex- 
pe-board and systems designs to ex- 
haustively test overall logic func- 
tionality to ensure the highest 
quality and reliability levels. 

The isp programming interface 
and boundary-scan TAP in the 3000 
family use the same set of four pins, 
selected by an isp/boundary-scan 
mode-select pin. Clock, Serial Data 
In, Serial Data Out, and Mode con- 
trol pins are present in both inter- 
faces. By combining in-system pro- 
gramming and boundary scan, de- 


Turn your 
excess inventory 
into a substantial tax break 
and help send needy 
_kids to college. 


Call for your 
free guide 
to learn how donating your 
slow moving inventory 
can mean a generous 
tax write off 
for your company. 


Call 708-690-0010 
Peter Roskam 
Executive Director 





P.O. Box 3021, Glen Ellyn, IL 60138 
Fax (708) 690-0565 


Excess inventory today..... 
student opportunity tomorrow 
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sign and manufacturing engineers 
will be able to define new test meth- 
odologies, for more thorough testing 
and higher quality. 

The capacity, testability, and per- 
formance of the 3000 series devices 
make them ideal for implementing 
complex system functions such as 
DMA, LAN, and memory subsystem 
controllers, as well as high-perfor- 
mance glue-logic integration. In con- 
trast to the 2000 family, which aims 
at control functions, the 3000 family 
will be used to implement significant 
data-path functions, including ad- 
ders and multipliers. As a result, the 
3000-series chips include the dedicat- 
ed I/O registers that were originally 
introduced in the pLSI 1000 family. 

Design-tool support for the new 
families includes PC-based support 
from Lattice’s pDS design tool. The 
pDS provides a complete Windows- 
based design tool, including Boolean 
entry and design editing along with 
automatic logic routing. Lattice cur- 
rently provides support for popular 







Frankly Fenton, when I named 
you Manager of excess inventory, 
this isn't what I had in mind. 
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third-party design environments on 
the PC and Sun platforms, such as 
pDS+ Viewlogic, pDS+ ABEL and 
pDS+ LOG/iC design fitters. View- 
logic’s Viewsim timing simulation 
and Logic Modeling system-level 
simulation models are also available. 
Support for Cadence, Mentor Graph- 
ics and Synopsys design tools is also 
planned.U 


PRICE AND AVAILABILITY 

The pLSI and ispLSI 2032 are available 
now in 44-pin PLCC packages and sell for 
$10 and $12 each, respectively, in 1000-unit 
lots. The pLSI and ispLSI 3256 are avail- 
able now in 167-lead pin-grid-array pack- 
ages and are priced at $175 and $210 each, 
respectively. The remaining devices in the 
pLSI and ispLSI 2000 and 3000 families 
will be released during 1994. 

Lattice Semiconductor Corp., 5555 
Northeast Moore Ct., Hillsboro, OR 97124; 
Stan Kopec, (503) 681-0118. CIRCLE 513 
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VIEWLOGIC 
PRO SERIES 


The world’s most powerful 
-based design tools 
starting from 


$1,995 





PROsim™ 


28-state, high-performance timing 
simulation. $4,995 


PROcapture" 
EDN Reader's Choice Survey rated Viewlogic 
tools as the best schematic entry solution. $1,995 





PROvhdl"/ PROsynthesis” 
VHDL, simulation and synthesis for FPGA 
and CPLD design. From $1,995 


VIEWlogic 





PROanalog”™ PROdeveloper"/PROchip™ 
Windows-based analog design and SPICE For complete PLD, FPGA and systems design 
simulation. From $2,995 including design entry, verification and place 


and route. From $9,995 


CALL NOW FOR A 


© 1993 Viewlogic Systems, Inc. All trademarks and registered trademarks are the property of their respective owners. 
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“Salespeople are often helpful, 
but my industry publications 
tell me more of what 
I need to know.” 


Your salespeople can be 
effective when they get to see a 
customer or prospect. But, ona 
day-to-day basis, the buying influ- 
ences you need to reach turn to 
specialized industry publications 
for more of the important infor- 
mation that helps them make 
buying decisions. A recent study, 
conducted by the Forsyth Group, 
proves it. 

In the study, 9823 business 
and professional buying influ- 
ences were asked what sources 
they find most useful in providing 
information about the products 
and services they purchase for 
their companies. The results were 
somewhat surprising. Overall, 
specialized business publications 
emerged as the source business 
people turn to first. In other 
words, trade magazines are where 
business goes shopping. 

Many other sources of infor- 
mation, including sales represen- 
tatives, direct mail and trade 
shows, have their place in the total 
marketing mix. But if you want to 
reach the highest number of quali- 
fied buyers at the lowest cost, 
specialized business publications 
are clearly the best choice. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017 


Where business ABP 
goes shopping. 
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é They Swear 
hysical Design Tools 
Can Perform Miracles 
Make Them Swear On This 








You've heard tt all before. Integrated EDA tools 
that magically give you finished back end design. 
True performance-driven layouts with your eyes 
closed. Complex submicron ASICs out the door 
in no time flat. 

Dig a little deeper and you'll find that most of 
these claims simply won't stand up in court. And 
after paying a high price in multiple iterations, NRE 
and scrambled schedules, you'll be ready to swear 
an oath of your own. 

Here's the whole truth and nothing but the truth: 
Only Epoch” gives you true High Level Physical 
Design." It’s a unique, standards based system that’s 
having the same impact on back end design that 
synthesis is having on the front end. It fully supports 
VHDL and Verilog, and it’s compatible with other 
popular design environments. 

Epoch 1s a seamless, completely automated solu- 
tion. As you work top down, it produces bottom-up 
physical design. With all the performance and 
accuracy you need, even for complex layouts below 
5 micron. And about ten times faster than anything 
you've seen before. Just think about what that can 
do to your time-to-market (or maybe even your 
next review 

Now if youre still a little skeptical, we understand. 
All we ask ts a chance to present our case. Call us 
at 800-258-8574 (Department M4) for a brochure. 


Then you can judge for yourself. 
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DAT DRIVES Pack UP To 16 GBYTES/TAPE, 
AUTOLOADER HOLDS 64 GBYTES Dave Burssy 


Ithough not the first 4-mm 
DAT drives to incorporate 
the DDS2 double-density 
compression standard, the 
Model 3300DX and 3400DX digital 
audio tape (DAT) drives and the LD4- 
3400DX autoloader subsystem from 
WangDAT give users 4 to 64 Gbytes 
of on-line storage in a 3.5-in. or 5.25- 
in. full-height package. The drives in- 
corporate a new cassette transport 
mechanism that reduces wear, 1m- 
proves head-to-tape contact, and ex- 
tends the mean time between fail- 
ures to over 180,000 hours (with a 
30% duty cycle). 

The 3.5-in. full-height 3300DX 
DAT drive can store 4 to 8 Gbytes on 
a 120- meter 4-mm cassette through 
use of the DDS or DDS2 algorithms. 
Average search time on the cassette 
is about 40 seconds (120 seconds 
worst case), while data can be trans- 
ferred at up to 366 kbytes/s. The 
model 3400DX also incorporates the 
enhanced DDS2-DC compression 
format that squeezes up to 16 Gbytes 
onto the same 120-m tape and ups the 
data transfer speed to 732 kbytes/s. 
Either drive can have a SCSI-1 or 
SCSI-2 interface (via a factory in- 
stalled module) and both include a 1- 
Mbyte buffer memory to maximize 
burst transfers over the SCSI bus. 

To improve the drive's reliability, 
WangDAT designers revamped the 
entire tape path to prevent tape dam- 
age. Roller guides were added to re- 
duce tape friction, and the entire 
tape path, except for the read/write 
head contact is all on the non-oxide 


UPGRADE X TERMINAL 
TO WORKSTATION 


The SparcClassic X computer is an X 
terminal that features a low-cost 
plug-and-play upgrade to a worksta- 
tion. The system delivers from 
29,000 to 102,600 Xstones, depending 
on configuration. It’s based on a 50- 
MHz microSpare processor and 
comes with 4 or 8 Mbytes of RAM 
(expandable to 96 Mbytes), a local 
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surface of the tape, thus minimizing 
oxide wear. Designed to handle the 
thin tape, the mechanism includes a 
brake lock to prevent tape from spill- 
ing if power is inadvertently re- 
moved from the drive; as a result, 
tape breakage and tangles are mini- 
mized. Furthermore, to prevent dust 
from damaging the tape, a motor- 
controlled cover keeps the cassette 
path sealed. 

In many cases the drives end up in 
systems with limited air flow and 
that could cause overheating. With 
that in mind, designers added the 
equivalent of a fan inside the DAT 
drive by attaching a bladed plastic 
cap to the rotating read-write head. 
The “fan” helps pull air through the 
drive to keep the temperature more 
constant across the drive. The read/ 
write head also received a redesign 
to make sure the tape stays in con- 
tact with the head. 

For storage requirements that ex- 
ceed a single tape’s storage capacity, 
the LD4-8400DX autoloader subsys- 
tem employs a four-cassette maga- 
zine that yields 32 to 64 Gbytes of to- 
tal capacity. Extensively tested, the 
autoloader mechanism has an MTBF 
of over 210,000 hours—even better 
than the DAT drive itself. The sub- 
system consists of the 3400DX DAT 
drive and an enclosure that holds a 
four-cassette magazine and also pro- 
vides a single-cassette load path di- 
rectly into the drive. 

The magazine that holds the cas- 
settes is not a “stack” scheme with 
cassettes arranged one on top of an- 


window manager, and installation 
and administration software. Either 
color or gray-scale configurations 
are available. Users can run DOS- 
based applications, such as Windows 
3.1, using a DOS emulator. To up- 
grade the X terminal to a worksta- 
tion, users simply add more memory, 
a hard-disk drive, and a Solar is ob- 
ject-code license. This turns the sys- 
tem into a complete SparcClassic 
workstation. The system is also com- 
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other. Rather, the cassettes are 
spring- loaded and set in two layers, 
with two cassettes on each layer. The 
four cassettes can be cycled between 
the autoloader and the magazine to 
provide either a sequential or a ran- 
dom-access capability to the stored 
data. 

A SCSI driver program to control 
the media changer mechanism is all 
that’s needed to move the cassettes 
and manage the data. Such pro- 
grams are available from several 
suppliers—TapeWare, Dantz Retro- 
spect, Cheyenne (LD4) ArcServe, 
and others. A write-lock switch on 
the magazine overrides the individ- 
ual cassette write-lock tabs, thus 
providing uniform control over when 
the cassettes can be written to. 

The base drives require 5 V atl A 
and 12 V at 0.85 A, maximum, for a 
worst-case power of about 15 W (less 
than 7 W typical). About 40% more 
power is required for the autoloader 
version. The 3.5-in. drives weigh in at 
about 2 lbs. apiece, while the auto- 
changer comes in at about 5 lbs. 

In lots of 500, the autoloader sub- 
system sells for less than $2000 
apiece, while a distribution-oriented 
version goes for about $5000 in sin- 
gle-unit lots. The base drives—the 
3300DX and 8400DX—sell for $1465 
and $1660, respectively, in single- 
unit lots, and for less than $1000 
apiece in lots of 500. Samples are 
available now. 

WangDAT, 140 Technology Dr., 
Irvine, CA 92718; Amar Samra, 
(714) 753-8900. CIRCLE 620 


pliant with the EPA’s Energy Star 
program for reduced power con- 
sumption. 

The SparcClassic X system, with 4 
Mbytes of RAM anda 15-in. color dis- 
play, sells for $2545. The minimum 
cost to upgrade that X terminal to a 
fully-configured SparcClassic work- 
station is $2550. RN 

Sun Microsystems Inc., 2550 Gar- 

cia Ave., Mountain View, CA 

94043; (415) 960-1300. 
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Accurate toa I ... 


as well as B, E, J, K, R, and S type. 


For your difficult temperature 
monitoring problems, the SR630 
Thermocouple Monitor provides 
the power and flexibility you 
need. The SR630 interfaces 7 
types of thermocouples, 16 
independent channels of data 
and easily handles monitoring 
and logging functions as well as 
computer interfacing. And the 
easy to use front panel makes 
setup a snap. 


And the price? At $1495, the 
SR630 is the complete, low cost 
solution you're looking for. 


The SR630 
Thermocouple Monitor 
$1495 


¢ 16 channels 

¢ 0.1 degree resolution 

¢ B,E, J, K, R, S, and T type 
thermocouples 
°C, °K, °F, and mV dc readings 
2000 point non-volatile memory 
4 proportional analog outputs 
Audible alarm 
GPIB, RS232 and Printer 
interfaces 


STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Avenue, Sunnyvale, CA 94089 


TEL (408)744-9040 FAX 4087 


TLX 706891 SRS UD 
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INCREASE LASERJET 
RESOLUTION TO 600 DPI 


Users of HP LaserJet IT or III print- 
ers can double the printing resolu- 
tion from 300 dots/in. to 600 dots/in. 
using the doubleRES 4 add-in card, 
which also speeds the printing pro- 
cess because it uses its own Win- 





dows/GDI driver. In addition, Micro- 
soft Windows users can take advan- 
tage of any embedded and download- 
ed TrueType fonts. The doubleRES 4 
card simply plugs into the printer’s 
I/O slot. Speed is enhanced using a 
data-compression scheme. The 
card’s driver, loaded onto the host, 
sends the compressed data to the 
card, which decompresses the data 
and sends it to the print engine. The 
card costs $599. RN 
Laser Printer Accessories Corp., 
10865 Rancho Bernardo Rd., San 
Diego, CA 92127; (619) 485- 
8411. 


SCALABLE SERVERS HOLD 
UP TO 4000 PROCESSORS 


A series of high-performance, RISC- 
based servers can scale to a perfor- 
mance level of more than 10,000 — 
transactions/s and 400,000 MIPS. 
The NonStop Himalaya family is 
based on a parallel architecture in- 
volving processors, interprocessor 
communications, and data storage. 
Allsystems support the Unix operat- 
ing system. The K100 is the entry- 
level deskside system for LAN and 
office environments, while the 
K10000 is a high-end system that can 
house up to 4000 Mips R4400 proces- 
sors. Prices start under $25,000. RN 
Tandem Computers Inc., 19191 
Vallco Pkwy., LOC 4-40, Cuperti- 
no, CA 95014; (408) 285-6000. 
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Designing 
telecommunications 
equipment? Heres how to 
put your world on a string. 


Quite simply, tap into the proper sources. Because, 
while in one sense the world’s a lot smaller, it can 
seem pretty big when the support you need is on the 
other side of it. 

It needn't be that way in passive com- 
ponents. Because Murata Erie’s always 
nearby. Whether you're building Global 
Positioning Systems in Singapore, RF 
modems in Milan, or telephone systems 
in Thailand. 

And we're there in a big way. With the 
technical expertise that 
ensures speed and flexibility _ 
in meeting new design 
requirements. With the 3 
high-volume manufacturing } 
and distribution resources 
that—in getting parts where @& 
and when you need them-— shrink the 
world to “neighborhood” size. And, of 
course, with undisputed Murata Erie quality, 
backed by our unique 1.0 QRS (100% 
quality, reliability, service) program. 

Oh, yes— product line breadth. You'll 
find our line, the largest, from chip caps to 
piezoelectric gyroscope systems, can make 
a world of difference in calculating the eco- 
nomic rewards of vendor reduction efforts. 

Call or write for details: Murata Erie 
North America, Marketing Communica- 
tions, 2200 Lake Park Drive, Smyrna, GA 
30080; 1-800-831-9172, Fax: 1-404-684-1541. Because, 
if it’s the telecommunications world you're after, 
you ll want to string along with us. 





MURATA ERIE NORTH AMERICA 


CIRCLE 255 FOR U.S. RESPONSE 
CIRCLE 256 FOR RESPONSE OUTSIDE THE US. Delivering Technology Worldwide™ 


NEW PRODUCTS 
COIGITAL cs 





HIGHLY-INTEGRATED ALPHA CPUS TARGET 


DESKTOP AND EMBEDDED SYSTEMS Dave Bursky 


he first microprocessor of 
any type to integrate the 
high-performance peripher- 
al component interconnect 
(PCI) bus right into the CPU, the 
21066 and 21068 Alpha RISC proces- 
sors from Digital Equipment provide 
highly-integrated solutions for desk- 
top computers and embedded control 
systems. By integrating the PCI bus 
as wellas other features—a memory 
controller for main-memory, graph- 
ics memory, and cache memory; a 
programmable phase-locked-loop 
clock multiplier, and a graphics ac- 
celerator—the two new chips ease 
the design of Alpha-based systems. 

The 21066 is targeted at computer 
systems that run Microsoft's Win- 
dows NT operating system—the 
CPU can internally run at 166 MHz 
and at that speed delivers about 70 
integer SPECmarks and about 105 
floating-point SPECmarks. The 
21068 is basically the same chip, but 
is internally clocked at just 66 MHz. 
That trims the active power of the 
CPU from about 20 W to just 8 W, 
and makes the chip more attractive 
for embedded-control applications. 
The slower clock, however, reduces 
the 21068’s performance to 30 inte- 
ger and 50 floating-point SPEC- 
marks—still very respectable num- 
bers and better than most other high- 
end controllers. 

To save chip area and reduce cost, 
designers reduced the system data 
path interface to 64 bits rather than 
use the 128-bit-wide bus employed by 
the original 21064 Alpha chip. This al- 
lows the new CPUs to go into a less- 
expensive, 287-lead pin-grid array 
package as opposed to the 431-lead 
PGA used by the first Alpha. 

The core section “borrowed” from 
the original chip includes the CPU, 
the 8-kbyte instruction and 8-kbyte 
data caches, and the high-perfor- 
mance floating-point unit. To reduce 
system complexity, DEC designers 
first added the PCI-bus interface to 
the core. The PCI bus provides a 
high-speed interface with multi- 
plexed address and data lines that 
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can take advantage of a broad range 
of Ethernet, SCSI, and other support 
chips, including an Intel-designed 16- 
bit ISA-bus-interface bridge. 

Next, a memory controller was 
added to the core. The controller pro- 
vides the multiplexed DRAM ad- 
dress signals, as well as the row- and 
column-strobe signals, to control 
four banks of 64-bit-wide memory. 
The memory-control block also di- 
rectly controls a VRAM-based 
frame-buffer memory that is used by 
an integrated graphics accelerator. 
The buffer can be implemented by 
replacing one of the banks of 
DRAMs with a VRAM-based SIMM. 
The VRAM-based accelerator can 
deliver a throughput of 30 million 
Winmarks and operates on 1-, 2-, 4-, 
8-, 16-, or 32-plane frame buffers. Al- 
though for moderate-performance 
systems this graphics buffer obvi- 
ates the need for a separate graphics 
chip, DEC is developing an accelera- 
tor chip to provide even higher 
graphics performance. 

Part of the memory controller 
block also generates the direct ad- 
dress and control signals needed to 
control up to 2 Mbytes of secondary 
cache memory and the external tag 
RAM. To simplify CPU and system 
clocking needs, a phase-locked loop 
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frequency multiplier was also added. 
This section accepts a moderate-fre- 
quency external clock signal and 
multiplies it by any integer value be- 
tween 2 and 9, with a maximum out- 
put for now of 166 MHz in the case of 
the 21066, and 66 MHz for the 21068. 

The Alpha chips are designed for 
operation in either 3.3-V or mixed 8.3- 
/5-V systems. On a typical mother- 
board, the main part of the system 
can be powered by a 5-V supply and 
can directly interface to the I/O pins 
of the 21066 or 21068. To power the 
processors, a separate regulator 
that reduces the 5-V supply to the 
3.3-V level is all that must be added. 

To support computer system de- 
signs, DEC created a fully packed 
evaluation motherboard and a de- 
sign package that contains schemat- 
ics, bills of materials, and so forth. In 
contrast to the first Alpha chip, 
which was characterized as perfor- 
mance at any price, the 21066 and 
21068 deliver performance at com- 
petitive prices. The CPUs sell for 
$385 and $221 each, respectively, in 
lots of 5000 units. Samples are imme- 
diately available. 
Digital Equipment Corp., 77 Reed 
Road, HL02-2/M09, Hudson, MA 
01749; Art Swift, (508) 568-5149. 
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With Dataman S$4’s pe 
emulation system you 
code running before commit 


yourself to an EPROM. Sir 
download your code to 









Antarctic survey teams, 






you can find S4s the 








world over, up and 
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“done in every situation — 






a 5 be operated remotely from = a 


you might expect - and 
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huge Jibrary of EPROMSs, 
EEPROMs and FLASH devices. 
Dataman $4 programs devices 
up to 8Mbits and the unique, 
loadable Library means that new 
parts can be added quickly 
without extra cost! Serial 
EPROMs, 40 pin EPROMs and 
micro-controllers are all 
supported with optional modules. 








22 Lake Beauty Drive, Suite 101, Or 
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Two-CHIP SET BASED ON 386SL CORE 
SIMPLIFIES PALMTOP SYSTEM DESIGNS Dave Bursxy 


ringing the level of system 
integration for 80886 CPUs 
to a new high, the joint de- 
sign efforts from Intel and 
VLSI Technology have created the 
first 886-based chip set for personal 
digital assistants. The two-chip set, 
dubbed Polar, will initially be used 
by Compaq Computer Corp., Hous- 
ton, Texas, in a new family of “mo- 
bile companion” systems it expects 
to introduce in 1994. On two chips, 
the design teams merged the proces- 
sor with all the control and support 
logic and optimized it for ROM exe- 
cute-in-place operating systems and 
embedded applications. The chip set 
includes the 386SL CPU and cache, a 
display controller, a digitizer input, 
an audio output, serial and parallel I/ 
O ports, and a multiplexed local ex- 
pansion bus (the ML bus). 

Using its standard cell expertise, 
VLSI Technology took the Intel-de- 
veloped 886SL processor core and 
other support functions and created 
two chips, the VL86C300 and the 
86C100. The VL86C300 contains the 
static 886SL CPU, 2 kbytes of write- 
through cache and the cache control- 
ler, a two-word-deep posted-write 
buffer, a DRAM controller that sup- 
ports up to 16 Mbytes of main memo- 
ry, a direct memory interface for 
SRAMs or non-volatile memories 
that addresses up to 56 Mbytes of 
static memory (SRAM, EPROM, 
ROM, flash, etc.), and the 16-bit ML 
expansion bus. It will come in a 176- 
lead thin, plastic, quad-sided flat 
package (TQFP). 

Also on the VL86C300 is a graph- 
ics controller with acceleration logic 
that can handle LCD panels as large 
as 640 by 480 pixels with up to 16 
gray levels and a separate ink plane. 
To keep the system-level parts count 
low, the main system memory also 
doubles as a dumb, linear frame 
buffer, eliminating the need for a 
separate video memory for the 
graphics controller. The integrated 
processor/controller chip also has 
seven general-purpose I/O pins. 
Two of these I/O pins be employed 
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as programmable chip-select lines to 
control external memory or I/O 
mapped devices. 

The supporting VL86C100 comes 
ina 100-lead TQFP and adds many of 
the I/O support functions—a key- 
board interface, two 82C59 interrupt 
controllers, an 82C54 counter-timer, 
two serial ports (one is a 16C550-com- 
patible UART while the other is com- 
patible with the Hewlett-Packard in- 
frared serial link scheme that VLSI 
licensed from Hewlett-Packard), an 
audio input/output capability, and a 
digitizer-tablet serial-input port with 
32-bit FIFO buffer. The Hewlett- 
Packard infrared port is compatible 
with the IR port Hewlett-Packard 
uses on its 95LX, 100LX, and Omni- 
book pocket-sized computers. 

The audio I/O block on the com- 
panion chip includes a three-channel 
8-bit a-d converter and a 10-bit 
successive-approximation a-d con- 
verter. The d-a converter used in the 
10-bit successive-approximation a-d 
converter also doubles as the audio 
output d-a converter. The three- 
channel 8-bit a-d converter can be 
used to monitor battery voltage, 
temperature, or charge or discharge 
rate, or still other items. The higher- 
resolution 10-bit a-d converter is bet- 
ter suited to voice-store-and-forward 
applications as well as audio play- 
back. 

The ML-bus serves as the chip 
set’s main expansion bus, providing 
a connection to the outside through 
PCMCIA interfaces supplied by yet 
another chip, the VL82C146, which 
was released earlier this year. The 
optional PCMCIA chip supports full 
hot insertion without requiring addi- 
tional logic and provides power-man- 
agement features including socket- 
power control and 3.3/5-V suspend 
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operations. 

Both chips are designed for opera- | 
tion from either 5- or 3.3-V power | 
supplies at clock frequencies of 20, 
25, or 33 MHz. At the maximum clock 
frequency, the power consumption 
for the chip set is about 600 mW. 
However, the static CMOS logic 
used on the chips permits the clock to 
be reduced to zero when the system 
is idling, thus dropping the CPU 
power drain to microwatts. The sys- 
tem management interrupt mode al- 
lows background software to man- 
age the system power drain, turning 
off different subsections when they 
are not in use. 

Although this first chip set is a 
“standard” product, the design is 
malleable because it was implement- 
ed with VLSI’s functional-system- 
block standard-cell design tools and 
library. That would allow large cus- 
tomers (for a fee) to actually custom- 
ize the chip set to their application by 
deleting some blocks, perhaps add- 
ing proprietary blocks or just modi- 
fying existing blocks. 

A typical system configuration 
employing the Polar chip set would 
typically take the two-chip set and 
add several banks of DRAM, some 
flash memory or ROM/EPROM/ 
SRAM, one or more PCMCIA con- 
trollers, a keyboard and/or an LCD 
panel with pen-input digitizer and 
some audio and serial I/O lines. The 
86C300’s address space can address 
16 Mbytes of DRAM, 64 Mbytes of 
non-volatile memory, and up to 64 
Mbytes mappable for use by 
PCMCIA cards. 

The operating system tuned for 
the Polar chip set will be developed 
jointly by Microsoft Corp. (Red- 
mond, Wash.), Compaq, Intel, and 
VLSI. The two-chip set sells for $50/ 
set in lots of 10,000. Samples will be 
available later this year; production 
quantities in the second quarter of 
1994. — 

VLSI Technology Inc., 8375 South 
River Pkwy., Tempe, AZ 85284; 
Chris Vance, (602) 752-6345. 
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“Colon cancer Is a disease that afflicts more than 
150,000 Americans each year and eventually kills over half. 
Yet, any doctor will tell you that with early detection, the survival 
rate could be raised to as much as 90%. 
Can advertising have the power to make people confront 
this disease, overcome their fear and actually consult their 
doctors about it? 


Li You bet your life it can. 
If you qdou bt Take the case of the Advertising 
Council’s campaign against colon 
n e DOowe f cancer. The first-ever study of public 


service advertising that actually iso- 


of a dve rt S ng lated the impact of advertising from 
S ugge st other market elements Ike the news, 


editorials and public relations. 


you Cons U It Research was conducted from 


99 July 1989 to July 1990 in 4 markets 
a coctor. iN 10,000 households, at the equiva- 
lent of $21.3 million worth of air 
time, the average amount of donat- 
ed time behind Advertising Council 
spots. 

After six months of being 
exposed to one commercial, aware- 
! ness of colon cancer among adults 

AO and over rose from 11% to 29%. 

After a year, awareness 
reached 40%. 

The number of men who con- 
sulted their doctors more than dou- 
bled to 15%. 

Now, if advertising can get peo- 
ple to see their doctors about some- 
| thing as unpalatable as colon can- 
Herb Baum, Pres., Campbell North & South America and Chm. of the Advertising Council. = CO) don't yOu think it can get people 

to consider your product? 
Oh, there’s one more thing. If you're over 40, ask your 
doctor about colon cancer: 














American Association of Advertising Agencies 


lf you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, New York 
10017, enclosing a check for five dollars. You will receive our booklet /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 
to 6 weeks for delivery. 

This advertisement was prepared by Calet, Hirsch & Ferrell, Inc., New York, New York: Photo: Fred Weber. 
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PLUG-IN GUI ACCELERATOR CARD 


INTERFACES TO THE VL-BUS 


o attest to the fact that the 

VL-Bus local bus is gaining 

in popularity, NCR Corp. de- 
signed its 77C32BLT graphical user 
interface accelerator (GUI) with a 
VL-Bus interface after dropping an 
ISA-compatible part. The low-cost 
chip works with DRAM and features 
a 32-bit architecture that boosts pixel 
rates to 110 MHz on a 1280- by 1024- 
pixel non-interlaced display. 

At the heart of the accelerator is a 
BitBLT engine which draws and 
moves pixel blocks at all color 
depths, including 24-bit true color. 
The engine also performs alignment, 
masking, color expansion, pattern 
fetch, and embedded clipping with- 
out any intervention from the host 
CPU. Special algorithms for draw- 
ing and moving text accelerate the 
use of spreadsheets and word pro- 
cessors. 

The company claims that the accel- 
erator is the first to support the Dis- 
play Power Management Signaling 
(DPMS) proposal from the Video 
Electronics Standards Association 
(VESA). The proposal introduces 
low-power modes to facilitate the de- 
sign of “green” PCs. Complete inte- 
gration of the VL-Bus interface elim- 


SCSI-T0-VL-BUS CHIP 
SPEEDS DATA TRANSFERS 


Simplifying the integration of SCSI 
disk drives into VESA VL-Bus based 
systems, the 92C108 interface chip 
performs 32-bit address and data 
transfers every three local CPU 
clock cycles. The controller is a high- 
performance VL Bus master and 
Supports simultaneous overlapping 
data transfers from the local bus to 
the on-chip buffer and from the on- 
chip buffer to the SCSI DMA bus. 
The chip has two DMA channels 
each supported by a 82-byte FIFO 
buffer. The VL-bus side of the chip 
can operate at bus speeds of up to 50 
MHz, while the SCSI DMA channels 
each operate at up to 4 Mbytes/s. 
Each channel has a self-preempt ca- 
pability and supports a VL-bus 
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inates external glue logic and re- 
moves the delays associated with ex- 
ternal decode and interface circuitry. 
As a result, there’s plenty of free 
space on the board for OEMs to in- 
crease functionality. Instead of us- 
ing an ISA bus interface for the vid- 
eo BIOS, a utility bus supplies direct 
interfacing of the BIOS and RAM- 
DAC. 

Housed in a 208-pin PQFP, the 
77C32BLT is priced at $28 in large 
quantities. A 32-bit PClI-based ver- 
sion of the chip, the 77C882, will be 
available in October, possibly fol- 
lowed by a 64-bit PCI accelerator. 

NCR Microelectronics Inc., 1635 
Aeroplaza Dr., Colorado 
Springs, CO 80916; (800) 334- 
S4D4 OF (719) 596-5795. 
M@ RICHARD NASS 


write-back capability. The DMA con- 
trol interface provides 16-bit burst- 
mode data transfers with DMA 
read/write capabilities. A memory- 
buffer interface lets the chip address 
up to 128 kbytes of SRAM buffer 
space. Data loaded to the buffer can 
be transferred at maximum rates of 
40 Mbytes/s. 

Address, data and control signals 
are compatible with microcon- 
trollers such as the 80196, thus per- 
mitting some local intelligence and 
access to a local EPROM for pro- 
gram control. The chip’s internal 
buffer interface includes an internal 
priority resolver that allows the 
chip’s four ports (data transfer chan- 
nel, bus master interface controller, 
SCSI port, and local processor and 
host computer) to access the buffer 
RAM. The buffer interface also pro- 
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vides an internal block counter that 
keeps track of the data block’s avail- 
ability for transfer and prevents 
data overrun and underrun condi- 
tions. 

In quantities of 1000 the 208-lead 
PQFP-housed chip sells for $62 
each. DB 

OPTi Inc., 2525 Walsh Ave., Santa 

Clara, CA 95051; Wagqas Khan, 

(408) 980-8178. 


4-MBIT SRAM MODULES 
EMULATE MONOLITHICS 


Substituting for the hard-to-get 
monolithic 4-Mbit static RAMs, the 
DPS512S8PLL SRAM module pro- 
vides 512k 8-bit words in the same 
600-mil-wide 32-pin DIP pinout used 
by monolithic memory ICs. The mod- 
ule contains four 128-kword-by-8-bit 
low-power SRAMs, a high-speed 
CMOS decoder, and decoupling ca- 
pacitors—all mounted on a co-fired 
ceramic substrate with side-brazed 
leads. The rigid substrate eliminates 
the problems of pin breakage and cir- 
cuit damage that often occurs when 
inserting or removing pc-board- 
based modules that feature sol- 
dered-on leads. 

Operating from a 5-V power sup- 
ply, the modules have versions with 
standby power levels of as little as 25 
uW, typical. Speed grades range 
from 70 to 150 ns. A high-speed ver- 
sion—the DPS51288A P—that ac- 
cesses in as little as 25 ns, is also 
available. Housed in a 36-lead SOJ 
plastic package is another version of 
the 4-Mbit module that comes in 
speed grades from 20 to 55 ns. The 
package is 400-mils wide, 5.5-mm 
high, and comes with center power 
and ground leads. 

Prices for the SRAM DIP mod- 
ules, in lots of 1 to 100 units, are $117 
to $124 each, depending on the access 
time of the memory. The 25-ns high- 
speed version costs $238 each in simi- 
lar quantities. The SOJ version, the 
DPS512R8J4, costs $162 to $247 each 
for the 55- and 20-ns access-time 
units, respectively. 

Dense-Pac Microsystems Inc., 

7321 Lincoln Way, Garden Grove, 

CA 92641-1428; Al Kile, (714) 898- 

0007. 
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ow Showing on Screens Everywhere! 
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Basic 4.0 With HP BASIC Compatibility 


n first-run premieres of your newest programs to reruns of your 
rite HP Basic programs, TransEra HTBasic 4.0 will make you 
ur performer. 


; newest version of High Tech BASIC from TransEra runs not 
-on IBM PCs but now on Sun SPARCstations, as well as the 
est HP 700 PA-RISC Workstations. 


| HTBasic 4.0 is now compatible with the latest version of 
BASIC 6.2, including full support for TRANSFER. Utilities 
neluded that directly read HP LIF format diskettes for both 

rram and data files making platform switching as easy as 

ging channels. 


cross-platform compatibility is just the beginning. You won't 
a better engineering tool for your technical, graphical, 
hematical, scientific, laboratory, data acquisition, or 
rumentation applications. 
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HTBasic has the most extensive Ji/t-in support for GPIB, GPIO 
and data acquisition cards from companies like HP, lOtech, 
Keithley/Metrabyte, Data Translation, and National 
Instruments, not to mention TransEra's own line of outstanding 
plug-in cards. 


If you're a current HTB user, you'll want to upgrade right away. 
And if you haven't yet discovered the ease and power of TransEra's 
HTBasic 4.0, you're in for a very pleasant surprise. 


So if you want to make a good showing with your next application 
design, get TransEra HTBasic 4.0. It's the best investment you 
can make. Call now for information. 


801-224-6550 


3707 North Canyon Road. Provo, Utah 84604 
TEL: 801-224-6550 FAX: 801-224-0355 








_ If You Think High Performance FPGAs 
Cost Too Much... 









Presentations use or include the most recent PREP PLD Benchmark data 
which was measured according to Benchmark Suite #1, Version 1.2, dated 3/28/93. 
Any analysis is not endorsed by PREP. 








Think Again. Think Actel. 
High Performance FPGAs 
Without The High Price. 







Get a load of this... 


Actel's A1240A devices can save you 50% 3 


over other leading FPGAs and EPROM-based 
PLDs at equivalent densities and performance. 
With millions of parts shipped, it is little won- 
der that Actel’s popularity has helped us 
reduce our prices to a third of what they were 
only two years ago. That means, you can get 
the high performance you need at a price you 
can afford. 

Think Performance and 
Predictability 
Based on the 1993 PREP benchmarks, Actel’s 
ACT 2 devices offer an exceptional price/per- 
formance value. For example, there’s the 
A1240A-2, the fastest ACT 2 family member. 
It can implement a 16-bit accumulator at 36 
MHz, a 16-bit counter at 58 MHz, and a 16-bit 
pre-scaled counter at 95 MHz. 


ACT 2 is not only fast, but predictably fast, 


with no 
more 
than 


Actel Xilinx Altera 


For the best price/performance at 4000 gates — Actel's A1240A 10% 


variance from fastest to slowest instance 
according to the PREP benchmarks. Actel’s 
segmented interconnect architecture and 
PLICE. antifuse technology deliver perfor- 
mance you can count on. 


Acta! 


"Think Fast, Flexible Design 
ACT 2 designs are easily captured with 
standard PLD tools like ABEL for state 
machine design or industry standard CAE 





tools from eaklaall 

Mentor, “# De : 
Graphics Totalicc Power‘ | 10mA | 660mA | 
Cadence, For integrating 2500 gates use one Actel FPGA or 12 22V10s 


OrCAD and Viewlogic- to name a few. To 
complete your design, our Designer™ Series 
development tools start at $995 and feature 
fully automatic place and route with guaran- 
teed high gate utilization. 

Think Service and Support 
You get all this, plus extensive service and 
support. Actel’s technical HOTLINE and our 
Action FACTS system provides you automatic 
access to technical documents, design tips and 
experienced engineering support to help you 
meet your time to market goals. 

So for high performance at a price you can 
afford — Think Actel. For more information, 
call us at 1-800-228-3532 or send in the 
attached card today. You’ll receive our new 
1994 full line databook and you can request 
your own copy of the 1993 PREP benchmarks. 
Also ask us about our 1200 gate FPGAs for 
under $10! 

Please call 1-800-228-3532 





Actel Corporation 955 E. Arques Avenue, Sunnyvale CA 94086 Actel Europe Ltd. Intec 2, Wade Road, Basingstoke, Hants RG24 ONE U.K. 
1. Average number of PREP instances, approximately 4000 gates or 20 PALCE22V10s. 2. PREP Derived Data-average internal operating frequency, in MHz. 
3. 100 piece PQFP price quoted by authorized distributor, August/September 1993. 4. Typical Icc per device multiplied by number of devices. 

5. Based on 100 piece PLCC price quoted by authorized distributor, August/September 1993. ACT, PLICE, Designer, and the Actel logo are trademarks or 
registered trademarks of Actel Corporation. PREP is a trademark of the Programmable Electronics Performance Corporation. 

All other brand or product names are property of their respective holders. 
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MULTIMEDIA PROCESSOR 
HANDLES TELEPHONY 


A fully programmable digital-signal 
processor specifically designed for 
real-time processing of multimedia 
software applications has been en- 
hanced to handle concurrent audio 
and telephony. The DSP8207 is a re- 
designed version of the company’s 
DSP3210, which was introduced in 
1991 and has a 72-ns instruction cy- 
cle. The DSP3207 is intended to run 
with AT&T’s VCOS operating sys- 
tem, which has also been enhanced 
for concurrent audio and telephony. 

In addition to concurrent multime- 
dia, the chip delivers enhancements 
such as improved power manage- 
ment. But its major architectural 
change is the repartitioning of I/O 
from core DSP functions. This al- 
lows system designers more oppor- 
tunity to differentiate their prod- 
ucts. The chip’s power-down mode is 
significantly better than the 


14) 970- 2 
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DSP3210’s and an even lower power 


mode as been added that virtually . 


shuts down the chip when not in use. 
The DSP3207 is sampling now and 
will go into volume distribution in 
the fourth quarter of 1993. Pricing is 
not available. Js 
AT&T Microelectronics, Dept. AL- 
500404200, 55 Union Blvd., Allen- 
town, PA 18103; (800) 372-2447 
ext. 885; fax (215) 778-4106. 


SPEEDY GAL PLDS 
ADD ZERO-POWER MODE 


Taking aim at ‘Green’ system de- 
signs, the 12- and 15-ns versions of 
the GAL 16V8 and 20V8 have added a 
zero-power mode that drops their 
standby power drain to less than 100 
uA, maximum (50 pA, typical). The 
two CMOS PLD types also have an 
active current of 55 mA, maximum, 
and can operate up to 83.8 MHz. The 
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electrically reprogrammable GALs 
can be 100% tested to ensure full 
functionality. The 20-lead 
GAL16V8Z-12Q and the 24-lead 
20V8Z-12Q use input-transition-de- 
tection to control power-down opera- 
tion—if there are no transitions on 
the chip inputs for a predefined time 
period, the chips enter their standby 
mode. Any activity on the inputs 
causes the GALs to switch back to 
their active mode. Other versions, 
the GALI6V8ZD-12Q and 20V8ZD- 
12Q employ a dedicated power-down 
pin to enter the standby mode, elimi- 
nating the timeout delay and permit- 
ting system designers to control all 
the circuits in a system with a global 
power-down signal. Prices are $2.20 
to $4.25 each, depending on speed 
grade and package type (DIP or 
PLCC), in 1000-unit lots. DB 
Lattice Semiconductor Corp., 5555 
Northeast Moore Court, Hillsboro, 
OR 97124-6421; Steve Stark, (503) 
681-0118. 
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Rapid advances in high-frequency 


communications are pushing designs to 





new levels of sophistication and com- 
plexity. Today more than ever, 
engineers need a powerful, 
flexible solution for circuit, 


board-level, and system designs. 


Series IV integrates all the sabes tools you need 
in an intelligent design environment with an intuitive 
menuing system that makes the design process flow 
easily from concept to production. 

Only Series IV has the com- 
plete array of simulators you need 


in convenient virtual test benches. 





Simply select harmonic balance, 


Place the device-under-test 
in the destred test bench and 
wire tt to the appropriate 
sources ano terminations to 
verform spectalized simulations. 


discrete time, electromagnetic, 
convolution, or transient time 


simulation to analyze the behavior 





of your design. These software test benches essentially 


eliminate the need for expensive, traditional test equip- 


ment and provide superior return on your investment. 


Whether your designs call 
for SMT components, RFICs, 
or optical elements, Series [V 
: offers comprehensive libraries 
with over 40,000 parts from key vendors. 

As your design needs change 
and grow, Series IV’s open archi- 
tecture allows easy customization 


and expansion. This modularity 





and the Motif-compliant interface 


In one design procedure, 
you can simulate performance 
and optimize to vendor-spectfic 
dwscrete values, as well as analyze 
and optimize manufacturing yeelo. 


also make it easy to integrate 
third-party software. 
Series IV. Powerful tools to build competitive 


products. Call EEsof at 818-879-6451. (In the US, 


call 1-800-343-3763.) 


EEsof Incorporated, 5601 Lindero Canyon Road, Westlake Village, California 91362 


© 1993 EEsof Incorporated. 


All brand and product names are trademarks or registered trademarks of their respective companies. 014 
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Target Emulator 


Bus Monitor 


Mutiplexer Switch 


. SCSi-bus Mulbiolcee 


inact Initiator Emulator 





Portable SCSI Analyzer 


ie. = SCSI 1& 2 FAST & WIDE 
en temo (16 BIT) support. 





| 





= Over 10 MHz tracing with 
20 nanosecond resolution. 





= Standalone unit with built-in 
El display (80 x 24) and 
keypad. 


sO 


| 

| 

| 
2 SEaSinecacianamas Vf f~ A 


| 


= Easy to use. Easy to read 
SCSI English display. 


Important news for engineers working with SCSI 1& 2 FAST/WIDE technology. Ancot's SCSI instruments are 
simply more intelligent, easier to use, and cost less. Proven in use worldwide, Ancot's portable equipment 
travels trom bench to tield and back again without ever slowing down. 


Call today to request product data sheets or to make arrangements for a free evaluation unit in your facility. 


(415)322-5322 FAX: (415)322-0455 
115 Constitution Drive, Menlo Park, CA 94025 USA 
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NEW PRODUCTS 


INSTRUMENTS 


WINDOWS-BASED SOFTWARE ALLOWS 


GRAPHICAL TEST PROGRAMMING 


P VEE, a graphical pro- 

gramming language for 

design engineers and man- 
ufacturing test engineers, is now 
available in a Windows version. With 
HP VEE, engineers create test pro- 
grams by using mouse clicks to con- 
nect icons into block diagrams. 

High-level building blocks com- 
bined with features of a standard 
programming language reduce pro- 
gramming complexity and increase 
flexibility. Also, highly interactive 
test development capabilities like in- 
teractive edit/run, interactive visual 
debug, and instant changes elimi- 
nate the need to search through code 
to make changes. 

HP VEE for Windows’ visual user 
interface employs “soft” front pan- 
els to offer a picture of instrument 
settings. Users can sequence several 
tests, with branching based on the 
results of tests. Over 300 drivers for 


TEST SOFTWARE SUPPORTS 
FULL AND PARTIAL SCAN 


CyCheck is a flexible, high-perfor- 
mance test solution that supports a 
broad range of design-for-test (DFT) 
techniques, including full and partial 
sean. The software accommodates 
stuck-at, Ippg, and toggle fault mod- 
els. Advanced features and algo- 
rithms allow users to maximize test 
coverage and eliminate time-to-mar- 
ket delays caused by testability. The 
solution includes testability analy- 
sis, a DFT rules checker, test synthe- 
sis, good and fault simulation, and 
automatic test-pattern generation. 
The testability analysis capability al- 


lows users to interactively explore - 


various alternatives to improve de- 
sign testability. The software ac- 
cepts standard netlist and ASIC li- 
brary formats and outputs standard 
vector and netlist formats. CyCheck 
initially runs on Sun workstations, 
but will be available for other plat- 
forms at a later date. JN 

CheckLogic Systems Inc., 2290 N. 

First St, Suite 215, San Jose, CA 

95131; (408) 955-9009. 
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HP instruments are included, and a 
robust driver writer tool makes it 
easy to create custom drivers. The 
software supports Windows fea- 
tures like dynamic link libraries and 
dynamic data exchange, and gives 
users several ways to integrate code 
written in Basic, C, or other lan- 
guages. 

HP VEE for Windows runs on 
IBM-compatible 386 and 486 PCs 
with Windows 3.1 or later and DOS 
5.0 or later. 

HP VEE for Windows costs $995. 
Add-on analysis and manufacturing 
modules cost $595 each. A bundle 
with the base package and both mod- 
ules goes for $1995. A run-only ver- 
sion costs $495. 

Hewlett-Packard Co., Direct 
Marketing Organization, P. O. 
Box 58059, MS51L-SJ, Santa 
Clara, CA 95051-8059; (800) 452- 
444. 

@ JOHN NOVELLINO 


FUNCTION GENERATOR 
DOES ARBITRARY WAVES 


The HP 33120A 15-MHz function/ar- 
bitrary waveform generator uses di- 
rect digital synthesis techniques to 
supply stable, accurate output sig- 
nals. The unit delivers clean, low-dis- 
tortion sine waves, fast rise- and fall- 
time square waves, and linear trian- 
gle and ramp waveforms down to a 
10-uHz resolution. Vertical resolu- 
tion is 12 bits. In the arbitrary mode, 
the sampling rate is 40 Msamples/s 
and the waveform memory is 16 
ksamples. Users can store up to four 
16-ksample or eight 8-ksample wave- 
forms. Internal modulation capabili- 
ties include am, fm, FSK, and burst 
modulation. Linear and log sweeps, 
with rates from 1 ms to 500 seconds, 
are built in. IEEE-488 and RS-232 in- 
terfaces are standard, and all func- 
tions are programmable. The HP 
33120A costs $1695. JN 
Hewlett-Packard Co., Direct Mar- 
keting Organization, P.O. Box 
58059, MS51L-SJ, Santa Clara, CA 
95051-8059; (800) 452-4844. 
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EXCESS 
INVENTORY 
IS 
CHANGING 
HIS LIFE 





Anthoine has the chance to 
break the vicious cycle of 
poverty which strangles his 
neighborhood. Up until now 
his best ‘‘career’’ opportuni- 
ty would be gangs and 
drugs. 


That was before EAL. 





Even though he’s still in 8th 
grade, Anthoine knows 
there’s a college scholarship 
waiting for him. EAL’s 
‘*Excess Inventory for 
Scholarships’’ program is 
giving him the hope 

and incentive he needs to 
finish high school. 





If your company has excess 
inventory, you can change a 
life by donating it to EAL. 





For More Details 
Call 708-690-0010 

Peter Roskam 
Executive Director 









YEA 

° Educational Assistance Ltd.=. 
P.O. Box 3021 

GLEN ELLYN, ILLINOIS 60138 
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NEW PRODUCTS 


COMPUTER BOARDS 





AT-COMPATIBLE SYSTEM 
FITS 6U VME FORM FACTOR 


The XVME-674VME-based proces- 
sor board from Xycom incorporates 
the functionality of a PC/AT com- 





puter, 32-bit VMEbus master and 
slave interfaces, and a PC/104 ex- 
pansion connector on one 6U board. 
It comes with either a 83-MHz 486DX 
processor or a 66-MHz 486DX2 chip. 
There’s also a socket for upgrading 
to a P24T CPU for Pentium perfor- 
mance. The board holds up to 32 
Mbytes of dual-access DRAM and 1 
Mbyte of video RAM. An on-board 
Super VGA controller supports reso- 
lutions up to 1024-by-768 pixels with 
256 colors, and features a BitBlt en- 
gine for graphical user interfaces. 
The board is customized using the 
PC/104 expansion port for parallel 
and serial ports, memory, and Ether- 
net and SCSI functions. Pricing for 
the X VME-674 starts at $8950. RN 
Aycom Inc., 750 North Maple Rd., 
Saline, MI 48176; (313) 429- 
4971. 


SERIAL DATA PASSES 
AT T1 AND El RATES 


Eight channels of serial data can be 
passed at T1 and E1 rates using the 
VCOM-54, a VME64-compatible 
communications controller. The 
board is built with two Motorola 25- 
MHz 68360 quad integrated commu- 
nications controller (QUICC) multi- 
protocol engines. Kach 32-bit proces- 
sor, handling four channels, can be 
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accessed through the VME P2 con- 
nector or an optional front-panel con- 
figuration. Front-panel access to se- 
rial ports is done using a mezzanine 
line-interface module that holds ei- 
ther four or eight ports. The VCOM- 
54 holds up to 4 Mbytes of parity-pro- 
tected DRAM. The board is software 
compatible with Motorola’s 68020 mi- 
croprocessor. A software-applica- 
tion kit contains configuration utili- 
ties, serial-port drivers, and pro- 
gramming examples. Available now, 
the eight-channel board, with 4 
Mbytes of memory, is priced at $3285 
in quantities of 100. RN 

SBE Inc., 4550 Norris Canyon Rd., 

San Ramon, CA 94583; (800) 925- 

2666 or (510) 355-2000. 


ACCELERATOR BOOSTS 
HP WORKSTATIONS 


The HP 90007471 and 742rt VME 
computers can become fully inte- 
grated 2D graphics workstations us- 
ing the Maxim accelerator board. 
The board boosts performance by us- 
ing a coprocessor architecture and 16 
Mbytes of on-board dedicated memo- 
ry for storing images, pixel maps, 
and fonts. The coprocessor manages 
such tasks as the manipulation of bit 
and pixel maps and fonts. 

The single-slot 6U board’s fea- 
tures include multiple screens and 
users, selectable screen resolutions 
ranging from 640 by 480 pixels to 
1600 by 1280 pixels, and graphics 
speed up to 1.4 million vectors/s. Ini- 
tially, the board will support HP-UX 
9.0, followed by HP-RT. It can also 
run an accelerated version of X-Win- 
dows. RN 

Megatek Corp., 9645 Scranton Rd., 

San Diego, CA 92121; (619) 455- 

5590. 


MAC SYSTEM CREATES 
PROFESSIONAL VIDEO 


High-quality NTSC or PAL video 
programs can be created directly 
from a Macintosh computer using 
the Media 100 digital video produc- 
tion system. The package lets users 
digitize, store, and edit analog audio 
and video using a picture-based in- 
LECcTRONTI C 
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terface. Then, the finished product _ 
can be recorded back onto a video | 
tape. | 
The Media 100 system-consists of © 
two NuBus boards and video-produc- | 
tion software that’s compatible with | 
Apple’s System 7 and QuickTime | 
software. Minimum hardware re-- 
quirements include a Macintosh > 
Quadra with two available slots, 24 
Mbytes of RAM, a SCSI hard-disk 
drive, a video monitor, and a video 
tape recorder. Available now, the > 
Media 100 system sells for 
$11,995. RN 

Data Translation Inc., 100 Locke 

Dr., Marlboro, MA 01752; (508) 

460-1600. 


PORTABLES CONNECT TO 
MILITARY COMPUTERS 


Portable computers can communi- 
cate with military tactical systems 
and peripherals through the AT/ 
NTDS parallel interface. The half- 
size board conforms t il-STD- 






1397B, and works in either NTDS 
types A (slow) or B (fast) modes. An 
NTDS emulator created with the in- 
terface can be taken into the field. 
The product’s full-duplex, 32-bit I/O 
interface allows for parallel commu- 
nications with independent I/O chan- 
nels. Transfer rates between sys- 
tems are 250,000 32-bit words/s in 
the fast mode, and 41,667 in the slow 
mode. The AT/NTDS interface sells 
for $2695. A military cable adapter is 
available for $750. RN 

Sabtech Industries, 5411 E. La 

Palma Ave., Anaheim, CA 92807; 

(714) 693-3500. 
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INTRODUCING MICRO- 
MORE SPICE. MORE SPEED. 


"\MC4NDATANECL1.CIR 





Probe Vertical Horizontal Scope 


AA ONEIE 
Transient Analysis 


bk s CIR Temperatures 27 Crse 7 





MORE CIRCUIT. 


c-based circuit analysis just became faster. 
ore powerful. And a lot easier. Because 
ICRO-CAP IV is here. And it continues a 
.-year tradition of setting CAE price/ 
formance standards. 

Put our 386/486 MICRO-CAP IV to work, 


id you'll quickly streamline circuit creation, AG Analysis 


mulation and edit-simulate cycles — on circuits as large as 
),000 nodes. In fact, even our 286 version delivers a quantum 
ap upward in speed. Because, for one thing, MICRO-CAP IV 
ids SPICE-file-related slowdowns; it reads, writes and 
alyzes SPICE text files and MC4 schematic files. It also 
atures fully integrated schematic and text editors. Plus an 
teractive graphical interface — windows, pull-down menus, 
ouse support, on-line HELP and documentation — that 
dosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 
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from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators — even 
those $5000+ packages —with power to spare. Further, it’s 
available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed — on larger circuits. 


1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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88110-BASED SBCS 


ADD SECONDARY CACHE 


he MVME197 family of high- 

end VME single-board com- 

puters from Motorola’s 
Computer Group has two new mem- 
bers—the 197SP and the 197DP. The 
boards’ high performance makes 
them suitable for such applications 
as telecommunications and simula- 
tion. The performance comes from 
the addition of secondary cache 
memory and, on the 197DP, dual pro- 
cessors. Both are based on the com- 
pany’s MC88110 symmetric supers- 
caler RISC microprocessor. The 
boards serve as the CPU for the com- 
pany’s recently announced Series 
900 and 900R multiuser and server 
standalone and rack-mount plat- 
forms. 

The 197SP is a single-processor 
board that holds 128 Mbytes of pro- 
grammable error-checking and cor- 
recting DRAM and 272 kbytes of 
cache memory (16 kbytes on the pro- 
cessor and 256 kbytes of secondary 
cache). The dual-processor 197DP 
holds a 50-MHz CPU, 128 Mbytes of 
DRAM, and 544 kbytes of cache 
memory (82 kbytes on-chip and 512 
kbytes secondary). 

Both models include SCSI-2 and 
Ethernet support and a mezzanine 
adapter to increase the DRAM capa- 
bility to 512 Mbytes. The boards are 


MOTHERBOARDS ARE 
BUILT T0 PCI SPEC 


The PCI local bus can be used to ac- 
celerate the performance of PC sub- 
systems, such as graphics. Three 
motherboards, the MEPent-AIO, 
SA486P-AIO, and SA486P-VIO, all 
conform to the PCI standard. All the 
boards contain a SCSI-2 host adapter 
and an IDE disk controller on the 
PCI bus for compatibility with most 
hard-disk drives. The MEPent-AIO 
is built with a 60- or 66-MHz Pentium 
processor. It contains three PCI slots 
and four EISA slots. The SA486P- 
AIO supports all Intel 486 and Over- 
Drive processors, and has three PCI 
slots and four ISA slots. The 
SA486P-VIO is similar to the 
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built with a local-bus architecture 
that converts a local peripheral’s 32- 
bit data bus to the MC88110’s 64-bit 
system bus. They both run an en- 
hanced version of Unix as well as a 
proprietary real-time operating sys- 
tem. The 197SP sells for $82,995, 
while the 197DP costs $44,995. Both 
boards are available now. A four- 
processor version of the board will 
be available early next year. 
Motorola Computer Group, 2900 
South Diablo Way, Tempe, AZ 
85282; (408) 492-9090. 
@ RICHARD NASS 


SA486P-AIO except that it is de- 
signed for use in a slim-line chassis. 
It also has a low-power mode that 
kicks in when the system is idle. All 
three PCI-based boards are available 
now. RN 

Elitegroup Computer Systems 

Inc., 45225 Northport Ct, Fre- 

mont, CA 94538; (510) 226- 


7333. 


VME BOARD SUITS 
EMBEDDED APPLICATIONS 


The VME-based MV ME162 now has 
a lower-priced sibling, the 
MVME162LX, which is suited for 
embedded applications. The LX 
holds up to 82 Mbytes of DRAM and 
LECTRONI C 
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2 Mbytes of battery-backed SRAM, 
and is built with a 32-bit 25-MHz 
MC68LC040 microprocessor with 8 
kbytes of internal cache memory. 
Two IndustryPack expansion ports 
allow for customization. The board 
contains front-panel I/O access and 
four serial ports. Software support 
is optional. The MVME162LxX is of- 
fered ina VME or a busless configu- 
ration. Available now, prices start at 
$1095. RN 

Motorola Computer Group, 2900 

South Diablo Way, Tempe, AZ 


85282. 


68040-BASED SBC 
ELIMINATES BOTTLENECKS 


Built with a 25-MHz 68040 micropro- 
cessor, the CPU-42 VMEbus single- 
board computer (SBC) breaks the 
three bottlenecks that tend to limit 
system performance—the system 
bus, the memory bus, and the I/O 
bus. This is accomplished using a 
VME64 system bus, a proprietary 
144-bit memory bus,and 15-Mbyte/s 
I/O data throughput through two lo- 
cal expansion slots. 

The board is suited for real-time 
applications that move large 
amounts of data at high speeds, such 
as imaging and simulation. It holds 
16 Mbytes of DRAM, which commu- 
nicates with the CPU over a 128-bit- 
wide bus (with 16 parity bits). As a 
result, the 68040 can perform entire 
cache-line transactions in one memo- 
ry cycle. A cache-snoop capability 
maintains accuracy in the cache 
memory by comparing and updating 
data in the dual on-chip caches and 
main memory. Block- and multi- 
plexed block-transfer cycles let the 
board read or write continuous data 
streams at 20 Mbytes/s. 

Customized I/O is achieved using 
the two available mezzanine-board 
slots. The types of 32-bit modules 
that can be plugged in include Ether- 
net, SCSI, disk drives, and other 
types of serial I/O. Available now, 
the CPU-42 is priced at $4490 with 8 
Mbytes of main memory in single un- 
its. RN 

Force Computers Inc., 2001 Logic 

Dr., San Jose, CA 95124; (800) 

FORCE-99. 
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NEW PRODUCTS 


COMPUTER BOARDS 


CARD INTEGRATES COLOR 
LCD INTO EMBEDDED SYSTEM 


esigners can integrate color 

LCDs into their embedded 

systems using the Mini- 
LCD adapter. The adapter’s small 
size and weight suits it for medical 
instrumentation and point-of-pur- 
chase units. It drives a Sharp LQ6- 
series 6-in. color LCD and includes an 
interface for a low-cost touch-screen 
input. The 4.4-by-8.8-in. card at- 
taches directly to the back of the dis- 
play and is driven by a Super VGA or 
CGA display controller module. Con- 
trolled by either hardware or soft- 
ware, the Mini-LCD can instantly 
switch between computer-generated 
and externally-sourced NTSC video 
signals. 


The adapter includes a dc-to-de 
converter to generate the -8 V dc re- 
quired by the LCD, eliminating the 
need for a specialized power supply. 
A development kit is available that 
consists of the adapter, an LCD pan- 
el, a 4- by 4-in. touch-screen panel, in- 
terface cables, and driver software. 
With the exception of the touch- 
screen panel, all the components are 
assembled on a stand, ready to con- 
nect to the video source. In quanti- 
ties of 100, the Mini-LCD sells for 
$140. The kit costs $8600. Both are 
available now. 

Ampro Computers Inc., 990 Al- 
manor Ave., Sunnyvale, CA 
94086; (408) 522-2100. 
M@ RICHARD NASS 


CONNECT HIGH-SPEED SCSI-2 
PERIPHERALS TO THE VL-BUS 


onnecting peripherals using 

a SCSI interface is one way 

of boosting their perfor- 
mance. To push the envelope even 
further, those same SCSI peripher- 
als can be connected to a VL-Bus lo- 
cal bus using the AHA-2840VL host 
adapter. 

The core of the board is an 8-MIPS 
RISC-based PhaseEngine processor 
that minimizes overhead by auto- 
mating SCSI phase changes and ad- 
vanced SCSI features. The propri- 
etary chip is suited for multitasking 
and multithreaded SCSI operations. 
Instructions are downloaded to the 
PhaseEngine by the host CPU anda 
64-byte scratch-pad memory stores 


CPU BOARD HOLDS UP TO 
FOUR 75-MHZ CHIPS 


With advanced architectural fea- 
tures, including a distributed shared 
memory, a six-way crosspoint CPU- 
memory interconnect, and direct 
cache coherency, the Series 9000 
multiprocessor board is designed 
with up to four 75-MHz R4400 RISC 
processors. Each processor has its 
own 1-Mbyte external cache memo- 


the configuration information. 

The 2840VL board is simple to in- 
stalland configure. Running a BIOS- 
resident configuration utility, called 
SCSISelect, eliminates the need to 
set jumpers. It also detects the VL- 
Bus clock rate and sets itself accord- 
ingly. When new external peripher- 
als are added to the system, the utili- 
ty software lets the user reconfigure 
the system through software with- 
out opening the system. The board 
supports DOS and Microsoft Win- 
dows, with Windows NT support to 
come shortly. 

Adaptec Inc., 691 South Milpr- 
tas Blvd., Milpitas, CA 95035; 
(408) 945-8600. 

mM RICHARD NASS 


ry, while the board holds a shared 
memory, up to 512 Mbytes. The 6U 
board is designed for real-time appli- 
cations. Its crosspoint switch re- 
duces bus loads and is faster than a 
traditional bus topology due to the 
shorter distances that signals have 
to travel. Available in the first quar- 
ter, prices start at $24,995. RN 
Concurrent Computer Corp., 2 
Crescent Pl., Oceanport, NJ 07757; 
(908) 870-4500. 













ailability of DUAL ISOLATED 
TS creates cost and space sav- 
ny applications. 

arded for over voltage, over 
and continuous short circuit 
_these FIXED Hi-Frequency 


pul vo technical problems. 








ce the U.S.A. with PICO qual- 
ts, these hi density units al- 


vironmental requirements. 


See EEM or send direct 

for Free PICO Catalog. 

Call toll free 800-431-1064 
in NY call 914-699-5514 
FAX 914-699-5565 


e / CO Electronics, Inc. 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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New PEEL'N SHIELD™ EMI 
gaskets lower installed cost! 





W. L. Gore & Associates, Inc.'s new PEEL "N SHIELD EMI gasket assem- 
blies significantly reduce your installed costs while providing excellent EMI/ 
RFI shielding. PEEL'N SHIELD gaskets use removable release and carrier 
sheets for easy alignment and fast installation. These soft and pliable EMI 
gaskets, made of high performance GORE-SHIELD™ expanded PTFE 
material, offer 100 dB shielding effectiveness through 18 GHz. They lower 
installed cost on your PCBs (populated or unpopulated), castings, or covers 
and can be positioned to tight tolerances. Automated production also 
makes PEEL'N SHIELD EMI gaskets extremely cost effective for routine or 
unique applications. Call now for more information: 


@eP 1-800-231-4364 


W.L. Gore & Associates, Inc., P.O. Box 1220, Elkton, MD 21922 
GORE-SHIELD and PEEL'N SHIELD are trademarks of W. L. Gore & Associates, Inc. 
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Label Your Printed 
Circuit Board 
Permanently 

in Silicon 


eared) 
DALLAS —& 
DhSy-2-1 0 4 


>DS2401 Silicon Serial Number © Guaranteed unique: 10” 
has 64-bit registration number — numbers available 
laser-engraved in silicon 
> Each chip registered and 
> ID chips pick and place like tested before shipping 
other PCB components 
> Only one signal plus ground 
> Track PCB through manufac- 
turing and then use the digital » Powered from the incoming 
ID for the life of the product signal; zero standby power 


>The number can be read by §_ > Extended 2.8 to 6.0 voltage 
other digital circuits on PCB for range 
display or network node ID 
> Use the DS2405 Silicon Serial 
> Low-cost SOT-223 (DS2401Z) Number plus 1K EPROM for 


surface mount or_ ‘sp adding your own information 
70-92 (DS2401) 


package soT-223 | 
i} ff 
Actual size / /TO-92 


DALLAS 


SEMICONDUCTOR 


4401 South Beltwood Parkway 
Dallas, Texas 75244-3292 


For a FREE! sample, call 
(214) 450-0448 or 
FAX us at (214) 450-3715. 
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NEW PRODUCTS 
POWER 


SMALL POWER MOSFETS 


REPLACE TWO 10-2208 


A rated on-resistance of only 50 mM. 
and continuous-current handling of 5 | 
A is featured in the Little Foot 
Si9986DY dual power MOSFET. The © 
device, aimed at applications in high- © 
performance disk drives and high- | 
end portable computers, is claimed 
as the first dual power MOSFET to 
offer this combination of current 
handling and low Rpgi,) in a small- 
outline package. The S819986DY 
MOSFET reduces heat generation 
and improves motor response in disk 
drives. Its 30-V rating allows it to 
handle the higher battery voltages 
typical of today’s notebook comput- 
ers. Used as a load switch, the device 
prolongs battery life by shutting 
down unneeded functions. It saves 
space by replacing two DPAKs or 
two TO-220 devices. Pricing in large 
OEM lots is $0.98. Samples and large 
production quantities are available 
immediately. DM 

Siliconix, P.O. Box 54951, Santa 

Clara, CA 95056-0951; (800) 554- 

5565, ext. 94. 


LINEAR-SUPPLY FAMILY © 
AIMS AT LOW-NOISE NEEDS 


A line of 28 single-, dual-, and triple- 
output linear ac-de power supplies is 
intended for applications where 
tight regulation and low output noise 
are extremely critical. The HL fam- 
ily of supplies ranges in power from 
15 to 90 W and operate from a user- 
selectable input of 100, 120, 220, 230, 
or 240 V ac. All carry UL, CSA, and 
TUV approvals and meet FCC Class 
B and VDE 0871 Class B conducted- 
EMI requirements for worldwide us- 
age. Line and load regulation is 
+0.5% for all models with output rip- 
ple of no more than 3 mV p-p. Re- 
mote-sense capability is standard on 
most models, and most outputs can 
be adjusted over a 15% range. 
Prices range from $25 to $95 in OEM 
lots. Call for delivery informa- 
tion. DM 

Computer Products Inc., 7 Elkins 

St, South Boston, MA 02127; Jan- 

ice Williams, (617) 464-6656. 
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A Short Quiz for 
America's Executives 





1. Would you like to help disadvantaged young people get an education— 
and a job? | | YES | JNO 


2. Does your company have excess inventory, services or assets that could be 
used by colleges? L]IYES LINO 


3. Could your company use an above cost tax deduction for qualified 
inventory donations? [|YES LINO 














If so, EAL's College Opportunity Program may be for you. 


EAL targets talented youngsters before they enter their = ' : : 
freshman year of high school, then mentors them for four ol 
years until they graduate. I 


How does it work? EAL trades your excess goods and 
services to a college for tuition scholarships in your 
name. And the students could intern with you in 

the summer as part of the package. When they 
graduate from college, you are the first in line 

to recruit them. 





The result? You get a tax write-off for the 
donations. And the kids get a leg up with 
their education. Not bad! 





Many of America's top corporations are 
already committed to EAL. 


Why not join them? 





Educational 
Assistance Ltd. s 


For more information, 
contact: 

Peter Roskam 
Executive Director aoe : 
(708) 690-0010 ae 
P.O. Box 3021 \ 
Glen Ellyn, IL 60138 


NEW PRODUCTS 
Power 





BRUSHLESS DC SERVOAMPLIFIER 
RUNS OFF RECTIFIED 120-V LINE 


esigned to drive brushless 

de motors as large as 3.6 

horsepower, the model 5261 
servoamplifier from Copley Controls 
features an isolated (floating) power 
stage. The isolation permits opera- 
tion directly from a rectified 120-V ac 
line eliminating the need for bulky, 
40-to-60 Ibs., and expensive isolation 
transformers (or isolated de power 
supplies). Only a full-wave bridge 
rectifier and a filter capacitor are 
needed between the ac line and the 
servoamplifier. Optical isolation 
links the “floating” de power with 
the input control and feedback sig- 
nals. Until now, servoamplifiers 
such as the 526] have required trans- 
former-isolated de power, which per- 





source, and the feedback and input 
signals, to be referenced to ground. 
No toy, the amplifier puts out +15 
A continuously and peak currents of 
+80 while providing drive voltages 
between +24 V and +180 V. Effi- 
ciency at full load runs 95%. This 
switchmode (class D) amplifier oper- 
ates at 25 kHz, giving it a bandwidth 


of 2.5 kHz and resulting in the excel- 
lent step response needed for appli- 
cations requiring rapid acceleration 
and motor reversal. 

Applications that can benefit from 
the 526I’s power and bandwidth in- 
clude motion-control systems that 
place emphasis on economy, power, 
and fast response. Multi-axis sys- 
tems gain further economy by oper- 
ating several amplifiers from a sin- 
gle, transformerless, high-voltage 
de source. Typical examples range 
from numerically controlled ma- 
chine tools to radar antennas. 

The amplifier measures 8.5 in. by 
5.5 in. by 2.25 in. and weighs 2.7 lbs. 
In lots of 1 to 9 it costs $625 each. 

Copley Controls Corp., 410 Uni- 
versity Ave., Westwood, MA 
02090; Jim Woodward, (617) 
329-8200. 

@ FRANK GOODENOUGH 





DRIVER RUNS OFF 1.8-V RAILS AND 
RULES THREE HIGH-SIDE MOSFETS 


urning on low-cost n-channel 

power MOSFETs connected 

as high-side switches re- 
quires pulling their gates 5 to 15 V 
above their drains. Power manage- 
ment in portable, battery-powered 
equipment represents a major appli- 
cation for the use of high-side- 
switch-connected power FETs and 
IGBTs, which switch power from a 
battery or supply to various subsys- 
tems within a laptop, notebook, or 
palmtop PC, or to perform similar 
functions in cellular phones or porta- 
ble medical instrument. The 


LTC1168 triple high-side MOSFET 
driver meets these application needs. 
While running off a 1.8-to6-V supply 
rail, it takes three separate digital in- 
put pulse trains and converts them to 
three output pulse trains of 6- to 12-V 
respectively. The chip can also drive 
low-side FET switches. 

An internal charge pump develops 
the voltage, which is added to the 
supply rail. Moreover, designed to 
conserve battery power, the IC runs 
on a maximum standby current of a 
mere 1 pA. Typical operational cur- 
rent for each driver, when active, 
runs between 80 and 300 yA for sup- 


THREE-PHASE MOTOR CONTROLLERS 
COME IN SMALL HYBRID PACKAGES 


rugged pair of three-phase 

motor controllers come in 

tiny hermetically sealed hy- 
brid packages just 8.1 in. by 2.1 in. by 
0.4 in. thick. Aimed at military, aero- 
space, and commercial avionics ap- 
plications, the two controllers, the 
PWR-82500 and -82505 represent the 
first of a series of full-featured con- 
trollers. The PWR-82500 has MOS- 


GE £ 


FET output stages rated at 100 V 
and 15 A. The PWR-82505 uses 
IGBTs protected by flyback diodes 
for its output stages, so it’s rated at 
500 V and 12 A. 

Both devices are designed to em- 
ploy external Hall-effect sensors for 
rotor-position feedback. They pro- 
vide true four quadrant (both high- 
side and low-side switches are driven 
by pulse-width modulation) opera- 
LECTeRONTI C 
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ply voltages between 1.8 and 6. Rise 
and fall times of the output are con- 
trolled to prevent the emission of 
EMI and RFI. While operating from 
a 3.3 V rail and driving 1000 pF, it 
takes a maximum of 600 ps for the 
output of a channel to reach the sup- 
ply voltage plus 2 V. Under similar 
conditions, turn off time to 0.5 V runs 
amaximum of 200 us. Witha5-V sup- 
ply rail, these times drop to 400 and 
150 ps, respectively. In lots of 100, 
the CMOS LTC1168 costs $2.90 in an 
8-pin SOIC package. 

Linear Technology Corp., 1630 

McCarthy Blvd., Milpitas, CA 

95035-7487; (800) 637-3545. 

M@ FRANK GOODENOUGH 


tion for six-step trapezoidal motor 
commutation. Each controller car- 
ries on-board analog control and 
pulse-width modulation circuits as 
well as digital commutation-control 
logic. 

In quantities of 1 to 9, the PWR- 
82500 costs $999 each; the PWR- 
82505 costs $1049 each. 

ILC Data Device Corp., 105 Wil- 
bur Pl., Bohemia, NY 11716; 
Mike Pitka, (516) 567-5600. 
@ FRANK GOODENOUGH 
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NEW PRODUCTS 


QS UPDATE HAS MICROKERNEL ARCHITECTURE 


aking aim at hyper-embed- 
ded, hard real-time applica- 
tions, version 3.0 of the 
Microware’s OS-9 operating system 
has a preemptible kernel, faster in- 





terrupt response and context switch- 


ing, and more efficient interprocess 
communication mechanisms. The OS 
upgrade also has improved deter- 
minism, enhanced memory-manage- 
ment facilities, and greater overall 
system call throughput. 

For resource-limited embedded 
applications, Microware has the 
Atomic OS-9 runtime microkernel, 
20% smaller and 15% faster than the 
standard v3.0 kernel, yet upwardly 
compatible. The microkernel has a 


subset of the functions in the OS-9 
v.3 kernel, excluding development 
and debugging support, which aren’t 
usually required in run-time environ- 
ments. 

Version 3.0 supports system-state 
preemption, which improves OS-9’s 
determinism and interrupt response; 
as a result, kernel services can be 
preempted by higher priority tasks 
and interrupt handlers. 

Microware to improve determin- 
ism has added system-state preemp- 
tion to the operating system’s core I/ 
O file managers. It also has a new 
“buddy” memory allocator, assign- 
ing memory on a more predictable 
block size basis rather than on a 
“first fit’ basis. 


The v3.0 kernel’s fast IRQ system 
eall (F$FIRQ) in OS-9 and Atomic 
OS-9 cut the interrupt latency in 
half—to 3.0 ws—by performing a 
partial register save. 

A developer’s package consisting 
of the v3.0 kernel, Atomic kernel, IO- 
Man I/O manager, and pipes, serial/ 
parallel, disk, DOS disk, TCP/IP, 
and NFS is $4000 for Motorola 683xx 
processors, $5000 for Motorola 16-bit 
processors, and $6000 for Motorola 
32-bit 680x0 processors. Target run- 
time licenses start at $50 a copy for 
Atomic OS-9 in hundreds. 

Microware, 1900 N. W. 114th St., 
Des Moines, IA 50325; (515) 224- 
1929; fax -1352. [Ta 

M SHERRIE VANTYLE 


EMBEDDED KERNEL ADDS FAULT TOLERANCE 


he pSOS+m 2.0 multipro- 
cessing kernel incorporates 
new facilities for fault toler- 
ance, improved real-time perfor- 
mance, and flexible interprocessor 
communication. The kernel is aimed 
at telecommunications and process- 
control applications. pSOS+m 2.0, a 
multiprocessing variant of the 
pSOS+ embedded kernel, retains a 
small memory footprint (17 kbytes) 
and the ability to run pSOS+ applica- 
tions in multiprocessing mode with- 
out modifying original program 
code. 

The upgrade enables embedded 
application developers to create 
high-performance real-time, fault- 
tolerant systems and applications. 


ANALYZER SOFTWARE 
SUPPORTS 80 CHANNELS 


Enhanced to record up to 80 channels 
concurrently at 100 kHz to disk and 1 
MHz to memory, ChartStream Re- 
corder/Analyzer software version 
2.0 is aimed at high-speed, multi- 
channel data recording and analysis. 
Typical applications include process 
monitoring, data logging, post-pro- 
cess analysis, and trend analysis. All 
available hardware gains are sup- 
ported, up toa gain of 200. As before, 
when data is recorded to disk, it can 
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pSOS+m applications now support 
various means of backing up and 
handing off processing loads in a 
multiprocessing system while main- 
taining system integrity. These in- 
clude soft fail, in which applications 
can back up processes from a failing 
node to maintain system perfor- 
mance; hot swap, in which system op- 
erators can insert new nodes or pro- 
cessor boards into a running system 
without shutting down; and rejoin, 
which allows replacement of failing 
boards with new ones. 

Overall, pSOS+m 2.0 runs 30 to 
50% faster than the earlier version. 
The addition of asynchronous inter- 
processor communication services 
and variable length message queues 
improves performance of high-reli- 


also be displayed in real-time strip- 
chart, scatter, or X-Y plots. Version 
2.0 can display up to 10 real-time 
pages and now has pan and zoom ¢a- 
pabilities. Also new is waveform 
DES I1G6G 
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ability multiprocessing systems 
compared to those using synchro- 
nous communications because the 
message-sending kernel can go on to 
other business before receiving an 
acknowledgment from the message- 
receiving note. Variable-length mes- 
sage queues add programming flexi- 
bility and processor utilization effi- 
ciency. psOS+m 2.0 supports Motor- 
ola 68000 series and Intel i960 
processors. First-copy development 
packages begin at $6000, with pro- 
duction licenses incorporating quan- 
tity discounts. 

Integration Systems Inc., 3260 

Jay St., Santa Clara, CA 95054- 

33809; (408) 980-1500; fax - 

0400. 

M@ SHERRIE VANTYLE 


playback, which enables a user to 
zoom in ona displayed waveform and 
review the data on screen. When an 
event of interest is found, a mouse 
click stops the playback at the event. 
When combined with one of the com- 
pany’s data-acquisition boards and a 
PC, ChartStream becomes a full- 
fledged data acquisition, analysis, 
and display system. The program 
lists for $595; upgrades, $150. SVT 
Intelligent Instrumentation, a 
Burr-Brown Co., 6550 S. Bay Colo- 
ny Dr., MS 130, Tucson, AZ 85706; 
(602)573-0887;fax-0522. 
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JAPAN Tel 


02-7333-2145/7 


02-398-4500 Fax 


KOREA Hyundai Electronics Industries Co., Ltd. 10F Hyundai Jeonja Bldg., 66 Jeokseon-dong, Chongro-ku, Seoul, Korea Tel 
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CONFIG FEATURES 
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“MOS sensing with lower power and shorter test time 
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in the development of 64M DRAM. » U * p : 
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NEW PRODUCTS 








NETWORK F'AX SERVER 
GETS UPGRADE 


Version 2.1 of Object-Fax network 
fax server software sends faxes ina 
fraction of the time taken by the pre- 
vious version. It offers DOS support 
and the ability to route incoming 
faxes through MAPI and VIM-based 
e-mail systems. Other new features 
include an option to automatically 
print all incoming and outgoing 
faxes and to have the server print 
transmission reports for them. It 
also supplies a dynamic data ex- 
change (DDE) link that makes it pos- 
sible to fax-enable Windows applica- 
tions. Pricing is per fax server and by 
number of users; one fax server with 
a five-user license lists for $990. SVT 
Traffic Software Inc., 360 W. 31st 
St, New York, NY 10001-2793; 
(212) 714-1584; -1691. 


MIDDLEWARE TOOL 
EASES HOST LINKS 


A middleware application develop- 
ment tool enables developers to cre- 
ate PC host communication-related 
applications using Microsoft’s Visu- 
al Basic programming. QuickApp 
for Windows, when used with DCA’s 
IRMA Workstation for Windows 
2.1.2 or newer (IWW), is point-and- 
click software that insulates devel- 
opers from the complexities of high- 
level application program interfaces. 
As a result, developers can create 
end-user applications using a two- 
phase approach without having ex- 
pert knowledge of IBM communica- 
tion software. 

In the first phase a developer cre- 
ate a PC front-end to a mainframe 
application launches a QuickApp for 
Windows with IWW. Then s/he logs 
on to the mainframe and starts the 
application program to operate it 
while QuickApp captures each 
screen into its files and monitors the 
keystrokes and records the sequence 
of events. The developer can sign off 
the mainframe and complete the PC 
front-end application using the cap- 
ture screens and its associated logic 
that reside in the QuickApp record 
file without tying up costly host re- 
sources. During the second phase, 


| 160 BD 


developers use Microsoft Visual Ba- 
sic and QuickApp’s record file and 
custom controls to assist in generat- 
ing all the necessary code, com- 
mands, forms, objects, and event 
codes creating the final application. 
List price is $295. SVT 
Digital Communications Asso- 
ciates Inc., 1000 Alderman Dr., Al- 
pharetta, GA 30202-4199; (800) 
348-3221; fax (404) 442-4364. 
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RENDERING PORTED 
TO SILICON GRAPHICS 


Version 5.0 of Conceptual Design & 
Rendering Software (CDRS) now 
runs on workstations from Silicon 
Graphics. With CDRS, designers can 
create and modify free-form surface 
models. The design is captured in an 
electronic format that can be sent to 
engineering systems for analysis or 
to manufacturing machines for mill- 
ing. Software prices range from 
$18,000 to $100,000, depending on op- 
tions and configurations. SVT 
Evans & Sutherland Design Soft- 
ware Group, 580 Arapeen Dr., Salt 
Lake City, Utah 84108; (801) 582- 
5847; fax -9413. 


CASE TOOLS TARGET 
CLIENT/SERVER 


With the Information Engineering 
Facility (IEF) for Client/Server, de- 
velopers can generate complete cli- 
ent/server applications across multi- 
ple platforms. IEF for Client Server 
is part of the company’s framework 
for enterprise engineering, encom- 
passing products and services for 
business-process reengineering, ap- 
plication development, middleware, 
and transition engineering of legacy 
systems. The facility offers model- 
driven development, support of mul- 
tiple client/server application styles, 
reduced effort to reflect change, and 
a wide range of platforms. List 
prices begin at $11,000, with intro- 
ductory-package pricing and quanti- 
ty-discount programs available. SVT 
Texas Instruments Inc., 6670 
Chase Oaks Blvd., Plano, TX 
— 15023; (800) 336-5236. 

LEC Tf Rid N |b 
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DEBUGGER WORKS 
WITH HMI SYSTEMS 


SourceGate II, a source-level debug- 
ger for the HMI development sys- 
tems product line, supplies emulator 
control and source-level debugging 
for C and Ada compilers under IBM 
PC, Hewlett-Packard, and Sun- 
based platforms with native GUI en- 
vironment support for Windows, 
Windows, NT, Unix, W Windows/ 
Motif, and X Windows/Open Look. 
The package integrates source-level 
debugging with emulator control 
functions within the Windows inter- 
face. After executable target code is 
downloaded, commands to start, 
stop, and single-step may be issued. 
Throughout debugging, system sta- 
tus is reported while registers and 
other system parameters may be 
monitored in user-selectable win- 
dows. SourceGate II software for 
IBM PC-based host systems is in- 
cluded with each of HMI’s 200 series 
emulators, LITE series emulators, 
background mode debuggers, and 
CPU simulators. Contact the compa- 
ny for pricing information. SVT 
Huntsville Microsystems Inc., 
P. 0. Box 12415, Huntsville, AL 
35815; (205) 881-6005; fax 882- 


6701. 


TOOLS SUPPORT 
DEBUGGING DSP BOARDS 


A debugging tool for Texas Instru- 
ments’ TMS320C40 digital signal 
processors enables a design team on 


a network to develop and debug soft-. 


ware running on one or more multi- 
chip boards at once in a VME card 
cage. The Multiuser/multiboard 
DSP debugger from Mizar debugs C 
source code; Ada capabilities can be 
added as an option. If the boards ina 
system have multiple DSP chips on 
them, the debugger enables develop- 
ers to isolate individual chips and de- 
bug software in a separate window 
on their Sun, Hewlett-Packard, or 
other workstations under X Win- 
dows on a network. A single-user li- 
cense is $3995. SVT 

Mizar Inc., 2410 Luna Rd., Carrol- 

ton, TX 75006; (214) 247-8849; fax 

277-4666. 
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In- Circuit Emulators and Background Debuggers 


68300 68HC16 


Microsoft Windows 3.X based user interface 





Pull down Menus 





Speed bar (point and click) 


File View/Edit _Bun Breakpoin cong Aegieters Window = On-line help 
SEGGESF 8:)2543 0012 MOVE .L D3,($12,A2) 27: void value to 6 (KP Struct p)< 
BEBBESF4: 5282 ADDQ.L #$1,D2 Auto Kathy p; 
assembler B8BBE5F6: 7982 MOVEQ.L #$2,08 
RG Se B8B865F8: BEB2 CHP.L D2,D8 Auto Kathy p = Struct p; 
in-line GG0G85FA: GEF2 BGT.B $5ee Auto Kathy p ->intt=1; 
S0008hnien 40076410 MOVEN_L (A7) ,A2/D4-D2 Auto Kathy p ->En=a; 
assembler 89088600: 4ESE UNLK AG Gute Kathy p ->Int2 p-astruct po intl; 
. 88888662: 4E7S RTS flute Kathy p ->Ch_p = &Buffer[ 8]; 
Window G8866684- 4LES6FFF4 isalpha: LEINK.W AG, HSFFFS fiuto Kathy p ->next = Auto Kathy p; : 
86888668: 48D7680C MOVEM.L D3-D2,(A7) fute Kathy p ->Union2.U_Int2 = 256 « 2 + ae S 
BOBGH60C- 142E 6968 MOUE.B ($B,A6),D2 if(Autoe Kathy p ~>Int1)¢ —— ource 
88068616: 6C928641 CMPI.B #$41,D2 int x; . 
86688614: 6D96 BLT.B $61c For (x=13%<2; see Window 
88888616: 68C82685A CHMPI.B #$5a,D2 int y; 
: 6F6C BLE.B $628 y=x; es 
dow RAM a Auto Kathy p Peunsone: UL inten ee 
h OWS d ata f= Registers eel } : ee 
8080788 TIATENP a 
ges in real- if(futo_Kathy_p ->Int1)< 
int x 
. This data For (x=15x¢2; wee 
int y; : 
7 be trans- y=x3 : 
Auto _kathy_p union? u Pinteays 
‘d to other — 
Windows Window 
programs 
bi BS : HOVEA_L eee 
4804BC: ms 207c80807cd8 MNOVEA_L _ustackend,AG Watch Window 
180402: 7.515937 4e66 MOUE_L AG,USP ; 
198404: 7.516125 ms 287c888087ea MOUVEA.L _vec,AB for High Level 
1884CA: 7.516687 4e7bD88 61 MOUEC.L A8,UBR ‘abl 
: 1O84CE: 7.517588 ms 303900FFFa09 HOVE .W (S$FFFAS8S)-.L, VarlabDies 
Register 4004D4- 7.518187 894063 60 ORI.W #$368,D6 
: 18G64D8: 7.518562 33c O86FFFaSS HOVE .W DG, (SFFFASB) .L 
Window 10G4DE: 7.519256 ms GSFOG8GeGOFFFaBS BSET #S$e,($FFFASS)-L 
1004E6: 7.526258 ms 103986FFFa17 HOVE _B (S$FFFA17)-L,DO 


1TOOKEC: 
16G84F 6: 


7.528937 & 


7.521312 


686866F6 
13c 868FFFaI17 


ORI.B #$F6,D6 
MOVE .B DG, ($FFFA17) 


1684F6: 7.522668 & 88b9866768Fffa2i BCLR 8$7 ,($FFFA21)- 


or type new value direc 





C Call Stack 


$8051 O68HCII 


ntext sensitive Help Line Trace Buffer Window 


Full support for all derivatives. 
Call for FREE demo disk. 





To learn more, please call (408) 866-1820 for a FREE 
Demo Disk. Or call our 24-hour Information Center at 
(408) 378-2912 for information via your fax. 


noHau 


CORPORATION 


51 E. Campbell Avenue 
Campbell, CA 95008 
Tel (408) 866-1820 

Fax (408) 378-7869 


Australia (02) 654 1873, Austria 0277 20-0, Benelux (01858) 16133, Brazil (011)-458-8755, Canada 1-514 
689-5889, Czechoslovakia 0202-2683, Denmark 43 44 60 10, Finland 90-4526-21, France (1) 69 41 
28 01, Germany 08131-25083, Great Britain 0962-733140, Greece (01) 862 9901, Hungary (1) 163 7461, 
India (0212) 422164, Israel (03) 491202, Italy (011) 771 00 10, Korea (032) 860-5470, New Zealand 
09-3092464, Norway 02-67 40 20, Portugal 01-80 95 18, Romania 961-30078, Singapore +65 749-0870, 
Slovenia 061-445-526, S. Africa (021) 23-4943, Spain (93) 217 23 40, Sweden 040-92 24 25, Switzerland 
01-740 41 05, Taiwan 02 7640215, Thailand (02) 281-9596. 
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NEW PRODUCTS 





TOOLS COMBINE NUMERIC, SYMBOLIC COMPUTATION 


peed, accuracy, and reliability 
are promised in an environ- 
ment for integrated numeric 
and symbolic computation. Exten- 
sions to MATLAB, the Symbolic 
Math Toolbox and the Extended 
Math Toolbox from The MathWorks 
integrate symbolic computing with 
high-performance numeric computa- 
tion. Both products are based on em- 
bedded versions of Maple V, devel- 
oped by Waterloo Maple Software. 
The toolbox includes new MAT- 
LAB commands for 50 of the most 
commonly used symbolic functions 
in Maple. The toolbox also supplies 
commands for variable precision 





arithmetic, direct access to the Ma- 
ple kernel and Maple’s core math li- 
brary and linear algebra module, 
which come with the product. 

The extended toolbox is a superset 
that includes access to Maple’s pro- 
gramming language, the ability to 
create and execute Maple functions 
and applications, and the complete 
set of more than 20 Maple software 
packages for specialized fields such 
as number theory, power series, and 
geometry. MATLAB toolboxes ex- 
tended the product by adding spe- 
cialized functions for particular ap- 
plications. These include neural net- 
works, signal processing, control 
system design and analysis, system 


identification, and optimization. 
Pricing for the Symbolic Math 
Toolbox is $495 and the Extended 
Math Toolbox is $695. University dis- 
count pricing for the symbolic tool- 
box is $195; the extended product, 
$495. The first platforms are the Sun 
Sparcstation and Windows 38.1. Ver- 
sions for the Macintosh, HP 700 se- 
ries, Silicon Graphics, IBM RS/6000, 
DECstation Ultrix, Alpha OSF/1, 


and VAX/VMS are expected later 


this year. 
The MathWorks Inc., 24 Prime 
Park Way, Natick, MA 01760; 
(508) 653-1415; fax (508) 653- 
2997. 
M@ SHERRIE VANTYLE 


REAL-TIME OS BUILDS ON UNIX SYSTEM V, R 4.2 


real-time operating system 
for Intel platforms, based 
on Unix System V Release 
4,2, affords System V functionality 
for developing real-time systems for 
acquisition and control applications. 
Based on Unix System V source 
code, Venix retains compatibility 
while gaining the deterministic qual- 
ities of a true-real-time OS, its maker 
points out. 

Venix 4.2.1 has a preemptable ker- 
nel to ensure responsiveness to ex- 
ternal devices that need servicing. 
To further slash response times, 
Venix uses a contiguous file struc- 
ture that eliminates fragmented and 
scattered files that consume access 





time. Also, a task can be locked into 
memory so that no time is lost re- 
trieving it from disk. Bounded con- 
text switch latencies guarantee re- 
sponse times. Fixed priority schedul- 
ing ensures that the highest priority 
runable process controls the CPU. 
The Venix system comes with 
TCP/IP, NFS, W Windows, Motif, 
and OpenLook. Also supported are 
USL-supplied W Windows and Motif 
along with W Windows release 5 and 
Motif 1.2.2 for added capability and 
portability. The OS runs on 386, 486, 
and Pentium PCs with 6 Mbytes of 
memory, a 100-Mbyte disk, and a 
6150 cartridge tap. The toolkit allows 
the Venix kernel to be made embed- 
dable or ROMable for users and for 


resale by OEMs. Run-time licenses 
are priced accordingly. The kernel is 
$59 for quantities of 2000. The Work- 
station system, which includes the 
real-time OS, NFS, and TCP/IP net- 
working, W-Windows, OpenLook, 
and Motif graphical user interfaces, 
and the Veritas journaling file sys- 
tem, is $995. The development sys- 
tem, which adds to the foregoing an 
ANSI C compiler library of real-time 
functions, GUI development soft- 
ware, real-time development utili- 
ties, and I/O device drivers and 
sources, is $2395 per seat. 
VentureCom, 215 First St., 
Cambridge, MA 02141; (617) 
661-1230. 
M@ SHERRIE VAN TYLE 


VIDEO-CARD TOOLS DELIVER HIGH-END SOLUTIONS 


ystem designers interested in 
quickly developing Microsoft 
Windows-compatible video 
add-in cards that feature 30 frames/ 
s video capture and playback, full au- 
dio capability and up to 1280-by-1024- 
pixel resolution will get lots of help 
from a new developer’s kit. 

Since the kit implements Brook- 
tree Corp.’s VideoCache architec- 
ture, the designs are based on the 
company’s Bt885 Video CacheDAC 
and its Bt812 video decoder chips. 
The architecture reduces component 
and memory costs for high-end sys- 


Gy £ 





tems by eliminating the need for sep- 
arate graphics and video subsys- 
tems. In addition to sample hard- 
ware, schematics and software driv- 
ers, the kit implements the software 
codecs supported by Microsoft’s Vid- 
eo for Windows such as Intel’s Indeo 
and Media Vision’s MoTive. 

Two add-in card designs are in- 
cluded. The first integrates the 
Bt812 decoder, a video controller, 
and 0.25 Mbytes of RAM. It is for 
high-bandwidth VESA Advanced 
Feature Connector (VAFC) systems 
and assumes the host system al- 
ready has a Bt885 CacheDAC on the 
LECT RONI C 
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motherboard or on a graphics card. 
The second design is for a com- 
plete video capture and GUI acceler- 
ator solution. It integrates the Bt885 
into the first design to mix the video 
and audio streams. Designers can 
also develop a graphics daughter- 
card to interface with this design 
that can carry a complete graphics 
subsystem supporting 1280-by-1024- 
pixel resolution. The kit is available 
now priced at $1800. 
Brooktree Corp., 9950 Barnes 
Canyon Rd., San Diego, CA 
92121; (619) 452-7580. 
M@ JACK SHANDLE 
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oards stiffened with 
Cl rigidizers fit better 





and perform better. 





Without CCI rigidizer 


With CCI rigidizer 





Warped boards mean trouble. 
They won't fit correctly into the slot 
or rack, and you can expect cracksin 
solderingand connections.CCl rigid- 
izers solve your warpage problems 
quickly and economically in both 
high and low current applications. 
They can carry up to 64 AMPS and 
can be used as shields for noise- 


1 DER EAS DT | | 
Seer ses eSSSRRRnee 
BAb iS eclek shee 
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10 12 14 =16 
APPLIED LOAD, Ibs. 


A =CCl 14 1/2" vertical copper D = 15" rectangular aluminum 
B = 14" rectangular fiberglass E = Unsupported PCB G-10 
C = 16" rectangular fiberglass 


fiberglass 





A comparison showing significantly better performance with 
CCI board stiffeners than with other conventional methods. 


CCl 


Circuit Components Inc. 


sensitive electronic components, 
as well as mechanical vibration 
shock absorbers. They'll even pro- 
tect the PCB from cracks on sol- 
der joints and PCB traces. And 
the one-step installation requires 
no hardware. Send for a free ap- 
plications bulletin to learn more. 


Circuit Components Inc., formerly a division of Rogers Corporation ¢ 2400 S. Roosevelt Street, Tempe, AZ 85282 ¢ 602 967-0624 FAX 602 967-9385 
DISTRIBUTION: Europe, Japan, Taiwan, Singapore, Hong Kong, Korea, Brazil, Australia, India 
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NEW LITERATURE 








REFERENCE MANUAL 
HAS APP NOTES 


Engineers work- : 
ing on analog 
mixed-signal, o 
DSP designs ma 
find helpful 


articles, applica- - 
tion notes, tutori- | 
als, and design ideas from Analog 
Devices, Norwood, MA. Material is 
reprinted from trade press articles 
and company application notes; top- 
ics range from the basics of noise 
and grounding to advanced topics 
such as multichannel systems. The 
1993 Applications Reference Manual 
is $9.95. Contact (617) 937-1428; fax 
(617) 821-4273. SVT 


BOOKLETS OFFER 
MEASUREMENT TIPS 


Three booklets from Keithley In- 
struments’ Test Instrumentation 
Group, Cleveland, Ohio, offer a se- 
ries of application notes that de- 
scribe how to simplify test configu- 
rations, improve throughput, and 
cut costs. The “General Measure- 
ments’’ booklet covers subjects 
ranging from locating short circuits 
on pc-boards to measuring power- 
line harmonics. ‘‘Semiconductor 
Measurement” covers zener diode 
characterization, parametric testing 
of packaged semiconductors, and 
other topics. Subjects in “Low-Level 
Measurement” include sources of er- 
rors when measuring high resis- 
tances, how to use a cryogenic liquid 
level sensor, and measuring the re- 
sistance of insulating materials. JN 


CIRCLE 901 


SOCKETS AND ADAPTERS 
SOLVE BOARD REDESIGNS 


A catalog from Aries Electronics, 
Frenchtown, N.J., features its Cor- 
rect-A-Chip interconnection and 
packaging products, which offer 
cost-effective solutions to board up- 
grade or rework problems without 
redesigns. The six-page catalog pro- 


BYJIE LECTRONIC 






vides an introduction to the technolo- 
gy. Included is the Correct-A-Chip 
socket, a device that reroutes the cir- 
cuit paths and pinouts from the origi- 
nal design to meet the needs of the 
new design. The catalog also covers 
the adapter, which converts from 
one termination style to another. A 
problem-and-solution section hints 
at the variety of difficulties the tech- 
nology can solve. DM 


FULL-LINE CATALOG 
COVERS 40,000 PRODUCTS 


The No. 9380 full- 
line catalog from 
Molex Inc., Lisle, 
Ill., features more 
than 40,000 prod- 
ucts with descrip- 
tions, photos, 
drawings, specifi- gpg Z 
CAtIONS, ANG OV~ cc 

dering information. Products in- 
clude micro- and nano-miniature con- 
nectors, ribbon-cable systems, 
switches, pc-board connectors, edge- 
card connectors, FFC connectors, 
sockets, pin-and-socket connectors, 
application tooling, solderless termi- 
nals, environmental connectors, and 
I/O connectors. Also included is a 
complete worldwide directory of Mo- 
lex distributors and representati- 


ves. DM (AU/HTEI/E; 





BROAD SWITCH LINE 
FULFILLS TOUGH TASKS 


Over 25 different 
series of switches 
for demanding ap- 
plications are de- 
tailed in a 72-page 
catalog from Otto 
Controls, Carpen- 
tersville, Il. Vari- 
eties include push- 
button, toggle, environmentally 
sealed, special-purpose, and basic 
switches, as well as the new K series 
sealed rockers. Some exhibit a cycle 
life expectancy of over 1 million oper- 
ations. The sealed types survive 
dust, splashes, and submersion. A 
well-designed switching mechanism 
provides excellent wiping action to 
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keep contacts clean. Included in the 
catalog are complete specifications, 
dimensional diagrams, and ordering 
information. DM 


DATA-ACQUISITION 
PRODUCTS LISTED 


A 62-page, two-color catalog delivers 
detailed descriptions of a full line of 
data acquisition products from 
ACCES I/O Products, San Diego, 
Calif. The IBM PC/XT/AT-compatt- 
ble products include analog and digi- 
tal I/O boards, digital I/O boards, 
communications boards, and analog- 
input expansion and accessory 
boards. The catalog contains key 
specifications, functional block dia- 
grams, and ordering information, as 
well as information about the compa- 
ny’s free technical assistance and 
“specials” programs. JN 


DATA BOOK DETAILS 
IC PRODUCTS 


A data book from Honeywell, Plym- 
outh, MN, describes the company’s 
IC product lines and services. The 
532-page book has technology and 
capability information and detailed 
specifications for each product. The 
1993 Products and Services book de- 
scribes SRAMs, ROMs, nonvolatile 
RAMs, multichip modules, gate ar- 
rays, analog arrays, high-tempera- 
ture products, and sensor products. 
Call (612) 954-2692. svT 


PACKAGING HANDBOOK 
DETAILS SBC HOUSINGS 


A brochure from Interlogic Indus- 
tries, Melville, N.Y., provides details 
on packaging for a full line of single- 
board computers (SBCs) from the 
286 through the 486D X2 66-MHz ver- 
sion. The ISA/IBM AT packaging 
handbook lists all the comprehensive 
specifications an engineer needs to 
choose an SBC along with the re- 
quired packaging. The line is sup- 
ported by a complete computer-aid- 
ed-design capability, wire-wrapping 
services, and backplane-testing ca- 
pabilities. DM 
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Best Value in the World 
for 
POLYIMIDE & FR4 
1 to 5 DAY TURN 
1 to 12 Layers 
PRINTED CIRCUIT PROTOTYPES 


































2 PIECE PRICES FOR FR4 .062 Th. 
reo [31 | 389 | 053 | 1049 | 1197] 
90 [ase | 448 | 960 | 1207 | 1494] 
M5 PIECESx1.34 %& 5 DAY PRICES ABOVE 
@ 10 PIECES x1.67 M# ULLISTED 


EXTRAS CAPABILITIES ° DISCOUNTS 


®@ Photo Plotting @ Buried & Blind Vias gg Same 
BH Polyimide Multilayer ie 


@ Testing B® Full Body Gold 5X 
Gold Contacts - $50 @ Carbon Paste ° 
Hi 25% - Below8 Mil Hol @ Tin nickel burn-in boards 
poe: FP SMT-SMOBC @ COD 
- Below15 MilHole gy Up to 22 layers o% 
HI SMOBC & LPI-$50 _&@ Impedance control boards ° 


FOR MORE INFORMATION CALL OR FAX 


Ken Bah! #1108 W. Evelyn Ave., Sunnyvale, CA 94086 
Phone (408) 735-7137 FAX (408) 735-1408 Modem (408) 735-9842 























ROTO EXPRESS CIRCLE 412 


RELIABILITY PREDICTION 
~ SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
‘eliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
‘liability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ng, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
= User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

= Global editing functions for what-if? trials. 

= Reports which clearly organize results. 

= Save time & money as you design for quality. 
= Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 


CIRCLE 415 


-CUBED SYSTEMS 


deseersiek Circuit simulation 

















wer atan Affordable | 


_ The ICAP/4 system allows an engineer to enter a “mixed 
analog/digital circuit into the computer and evaluate its 


behavior before actually building the circuit. |CAP/4 includes 
schematic entry, extensive Spice model libraries, an 
advanced Spice 3F based simulator, and graphics post 
processing. Complete systems are available for under $1800. 


Call Or Write For —— 
Your Free Demo and aS P.O. Box 710 San Pedro, 


Information Kit! jntusoft © 90738-0710 
Tel. 310-833-0710 Fax 310-833-9658 
INTUSOFT CIRCLE 406 


To order, call: 


e Programs PLDs, 


PROMs, and EPROMs_ ]-800-3-DatalO, 
and microcontrollers up Ext, 904 


to 48 pins 

e Algorithm updates 
available via electronic 
bulletin board 


(1-800-332-8246) 


Also distributed by: 
Promark 
Technology West 
(1-800-227-3345) 

JDR Microdevices 
(1- 800-538-5000) 


DATA I/O 





DATA I/O CIRCLE 402 





SEE EEM 92/93 
Pages D 1286-1291 


@ Rental and 10-day trials available. 

@ Full Source-level Debugger wicomplete C-variable 
support. 

@ Supports virtually all members of the 8051, 68HC11, 
68HC16 and 68300 families. 


CALL OR WRITE FOR FREE DEMO DISK! 
Campbell, CA 95008 


Nn O H a FAX (408) 378-7869 


CORPORATION (408) 866-1820 
NOHAU CORPORATION 


51 E. Campbell Avenue Call 408-378-2912 
Nohau's 24-hour 


information center to 
receive info via your FAX 





CIRCLE 408 


(-Programmable 
Low Cost 
Expandable 


CONTROLLER 


Use our miniature controllers in your next product, in 
your plant or in your test department. Get a wide 
range of analog and digital inputs and outputs, relay 
and solenoid drivers, DACs, clocks and timers. All our 
controllers provide serial communications (RS232 and 
RS485) and battery-backed RAM. Options include LCDs 
up to 8 x 40, keypads, and expansion cards. Our easy- 
to-use, yet powerful, Dynamic C” development 
system is only $195. Prices start at $159, quantity one. 



















1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 





24-Hour AutoFax 916.753.061 
Z-WORLD ENGINEERING RCLE 418 


18. Call from your FAX. mes catalog #18. 








DIRECT CONNECTION ADS 
BREAK THE SPEED LIMIT!!! 


8051, 8096, 68HC11, 68332 
SINGLE BOARD COMPUTERS 


We feature a series of single board computers 
for process control applications. Each is avail- 
able as a bare printed circuit board, or fully 
assembled and tested. Optional development 
software is also available. Please contact us 
to discuss your requirements and receive a 
literature package covering technical specs 


and pricing. 
ALLEN SYSTEMS 
2346 Brandon Road, Columbus, OH 43221 
614-488-7122 
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COMFORMING TO IEC pub. 801-2 
ELECTROSTATIC DISCHARGE SIMULATOR 


woot ESS-IGOL ( wove: 'Te-s150 


@ Output voltage /0.2~25kV 

@Polarity/+, - 

@ Energy Storage capacitor/ 
150pF (Changeable) 

@ Rise time/0.7~1ns 
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ESS-100L 
U.S.A. WATAHAN NOHARA INTERNATIONAL, INC. 


TEL(800)366-3515 
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SSE in 


NOISE LABORATORY 


Here’s all you have to do: 


Send a B/W or 4C glossy photo. 


# Include 13 lines of copy. 
(37 characters per line) 


@ Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 





DAS500 
500MHz WAVEFORM CAPTURE BOARD 
ISA (PC/AT) compatible board 

2 analog input channels 

500 MHz 8 bit digitizer 

7.0 effective bits at 250 MHz signal 

256K bytes memory on board 

Memory expandable to 1 Gigabyte! 

350 MHz analog bandwidth 

200 MB/SEC extended Auxiliary Bus 

External clock and trigger inputs 


We Supply Solutions! Call us to discuss 
your application with one of our engineers. 


357 N. Sheridan St., #119 


- Corona, California 91720 
Phone: (909) 734-3001 
FAX: (909) 734-4356 


SIGNATEC, INC. 


CIRCLE 414 


Schematic 
Editor 





S-Edit: Schematic Editor 
L-Edit: Full-custom layout editor 
° All-angle polygons & wires thas 
* GDS-II & CIF input/output Call (818) 

° Integrated add-on modules... 792-3000 
DRC: Design Rule Checker —_—_—X304 for your 
Extract: SPICE netlist extractor free L-Edit 
LVS: Netlist comparison utility | demo disk. 
SPR: StdCellPlace& Route = © 
CMOS layout libraries 

T-Spice: Circuit Simulator 


TANNER 


RESEARCH 
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TANNER SYSTEMS CIRCLE 416 


FREE! 


120 
Page 
Catalog 


: ; “Optics 
LON OnIES compart for 
ae Industry” 


ik 





ROLYN OPTICS supplies all types of “Off-the- 
Shelf” optical components. Lenses, prisms, mir- 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro- 
totype or production quantities. Write or call for 
our free 120 page catalog Sanit products & 
listing off-the-shelf prices. ROLYN OPTICS CO., 
706 Arrowgrand Circle, Covina, CA 91722, 
(818) 915-5707 & (818) 915-5717. 

FAX: (818) 915-1379. 


ROLYN OPTICS CIRCLE 413 





Reliability Prediction 
program 


The Reliability Prediction Program (RPP) 
performs quick and easy reliability predic- 
tion analyses in accordance with the parts 
count and part stress methods of the indus- 
try standard MIL-HDBK-217. 


The Logistic Support Analysis Record 
(LSAR) transfer feature pulls data from PSI 
programs for transfer into MIL-STD-1388-2A 
and 2B formats. This allows DOD validated 
LSA software to directly read the LSAR files. 


Call for your FREE Demo Package 


SSS POWERTRONIC 13700 Chef Menteur Hwy. 


=———= New Orleans, LA 70129 
= w= OVSTEMS, ING. 504-254-0353) Fax sod 254-029 
POWERTRONIC SYSTEMS, INC. CIRCLE 41 


DIRECT CONNECTION ADS 






















SMART VOICE CARDS 


A family of intelligent 
digital audio cards 
for stand-alone and 
industrial bus use. The 


following buses are ™* 
Supported: MA550 VMEbus card 


VME, STD, STE and G-64 


¢ Tape recorder quality, 10kKHz audio BW. 

¢ MA592 only —- PCM/ADPCM 3.4kHz BW. 

¢ On-board uP with real-time multitasking 
control software for sound processing, 
communications and control functions. 


¢ Serial, I2C bus and parallel I/O. 
¢ Watchdog timer and transient protection 
to ensure reliable operation. 


Supplying voice cards to 
industry since 1984. 
Microcontrol (Australia) Pty Ltd 


PO Box 1020, Pymble 
[poy] NSW 20738, Australia 
Fax: +61-2-488-7719 


CROCONTROL (AUSTRALIA) PTY LTD CIRCLE 407 


































CROSS-32 V3.0 META 


ASSEMBLER 


Table based absolute macro cross-assembler 
using the manufacturer's assembly mnemonics. 


Each unit includes support for 
ALL of the following processor families: 


37700 630x 8048 ADSP2100 PIC16xx SUPER8 
50740 680x 8051 COP400_ PIC17xx ar: 
64180 68000 8085 COP800 TLCS-90 Z80 
6502 68HCO05 8086 H8/3xx TMS320 Z180 


65816 68HC08 8096 H8/5xx TMS340 Z280 
78C10 68HC11 80186 HMCS400 TMS370 Z8002/4 
78C31X 68HC16 80196 SAB80166 TMS7000 MORE... 


Ve US$199.00 ett 


Disassemblers, EPROM programmers, and 
EPROM emulators with real time trace, too! 


Request our catalog. 


Universal Cross-Assemblers 


9 Westminster Drive 
eA} §©6Quispamsis, NB, Canada 
E2E 2V4 


= s ae aE 
Ss «sel: (506)849-8052 ARSE 


Fax: (506)847-0681 





NIVERSAL CROSS CIRCLE 417 








Relex 
Reliabili 
Software 


. "the inturtive solution" 


A\1 let |B) 8) Ga 
-*& Bellcore 
% Mechanical 
* FMEA, FMECA 
* Maintainability 
« Parts Count, more .. 


> Q-788-9000 Today for Information and a 
Self-Running Demo Disk on this Integrated and 
Highly Acclaimed Set of Software Tools! 


INNOVATIVE SOFTWARE DESIGNS, INC. 
Two English Elm Court - Baltimore, MD 21228 
410-788-9000 - FAX 410-788-9001 


INNOVATIVE SOFTWARE DESIGNS, INC. CIRCLE 405 


of BIG S-L-O-W software 
stalking your job security?” 


Take some of the bytes out of your bloated code! 
Call Franklin Software, the first and last 
word in quality for 
your 8051 and 80C166 software projects! 


e FRANKLIN 


w= SOFTWARE, INC 


"Strike back - Release VI is available now!" 
tel: (408) 296-8051 fax: (408) 296-8061 


FRANKLIN SOFTWARE, INC. CIRCLE 404 








TED STATES SAVINGS HOND (°f> 
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This Is A New House 


Or a college education. Or a comfortable retirement. It's the secure feeling you 
get knowing that you're providing for your family and your future. It's a U.S. Savings 


| check or money order (U.S. funds) for $ 


| Phone 


| couponand P.O. Box 2000-ED 


DEWRAY Y PRODUCTS, INC. 


CONTRACT SERVICES 





VIEWPOINT 


GREAT GIFT for Christmas! 


*] For your favorite 
_|engineer, inventor, 
scientist or trivia buff: 


1994 
U.S. Patents 
Wall Calendar 


ONLY $8.95! 


F (+$2 shipping & handling) 


13 months with notable patents and drawings featured. Date 
blocks have more patents, history, birthdays and trivia. Additional 
pages with memorabilia and photographs. 34 pages in all! 


| Available with your firm name or logo custom imprinted. Great gifts your valued 


customers will REMEMBER all next year! Super quantity discounts available. 


| For more info: call 1-800-260-3255, ext. 2. 


1994 U.S. Patents Calendars @ $10.95 ea. postpaid. Here's a 
. (Ml include 4% sales tax.) 
(Canada, Mexico send US$13.95, other countries send US$15.95 each postpaid.) 


YES! Send me 


Name 
Address 
City State Zip 











Please mail  DewRay Products, Inc. 











payment to: ~~ Ann Arbor, MI + 48106-2000 
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FPGA’s & ASIC’s 
TOP-DOWN DESIGN 
VHDL MODELING 
SYNTHESIS 
SIMULATION 
TEST 


















using 
MENTOR GRAPHICS TOOLS 


For More Information, Please Contact: 
Contract Services Marketing 


VIEWPOINT 


INTERNATIONAL 


2880 Zanker Road, Suite 203 
San Jose, CA 95134 
Phone: 408-954-7370 Fax: 408-954-7372 


CIRCLE 419 













Bond, and it pays competitive interest rates with a guaranteed minimum rate of return 
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OH YEAH, 
BABY! 









NOW ALL YOUR PLDs CAN SPEAK  \*r'2"2%v ana.aee vr time 
want to program a hot new PLD? Now, 
THE SAME LAN GUAGE. with Warp2™, you speak in one development language—VHDL—to 
Dif | : program any of Cypress’s high performance PLDs—from our 7.5ns FLASH 22V10s to 
our MAX® devices that rival gate array densities. And that same design transfers, intact, 
into CAE tools. So you can keep using those perfect lines throughout your system 


design. All PLD business should work this way. In time, it will. For now, only Cypress. 
Only $995. Oh, baby. Call for more information, 


VHDL Demo Disk Hotline: 1-800-858-1810* SS 
Ask for Dept. (3B 


Price may vary outside the continental United States. 4 

Or contact us via Europe fax and Asia telephone numbers listed below. 

*The international operator can give you your country's specific access code. Europe: Fax (32) 2-652-1504. Telephone Hong Kong 
(852) 3-880-629. India: (812) 566-630 x-3808. Japan: (81) 423-69-11. Korea: (82) 2-576-2111. Singapore: (65) 294-8389. Taiwan: 
(886) 2-820-53-53.© 1993 Cypress Semiconductor, 3901 North First Street, San Jose CA 95134. Phone 1 (408) 943-2600, Telex: 
821032 CYPRESS SNJ UD, TWX: 910-997-0753. MAX is a registered trademark of Altera Corporation. Warp is a trademark of 
Cypress Semiconductor. 
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